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This work has been compiled, not with the view of super- 
seding any of the works ah-eady published deaHng with the 
architectural or geometrical side of the stone-cutter's art, but 
as a means of introducing the student of Masonry to the 
practical work of everyday life in the workshop and on the 
building. It has no pretensions to instruct skilled workmen, 
but is intended to initiate young beginners in the craft into the 
rules and principles of good masonry. It is the result of many 
years' attentive observation and practical experience, acquired 
by the Author first as an operative stone-mason, and afterwards 
as a foreman mason, on some of our largest public buildings. 

All the cases commonly met with are worked out, and, 
when the general principles applying to these are understood, 
their extension to any unusual question which may occur should 
not be difficult. The student is assumed, however, to have 
some knowledge of geometrical drawing and projection, which 
indeed is indispensable. Most of the examples given are from 
actual work. 

In further explanation of his aim in compiling the volume, 
the Author may be allowed to cite the subjoined extract 
from an address delivered a couple of years ago by Mr. J. H, 
Morton, F.R.I.B.A,, President of the Northern Architectural 
Association.* Mr. Morton said that " it must be allowed that 
"no trade could be properly learned out of the workshop; 

>ii>D of Ihe Asaociatimi at NencaatU-aD-Tyae, reported 
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"although the men would certainly understand better the 
" instruction given in the workshop, if they had had the benefit 
" of a theoretical foundation before proceeding to practice. It 
" was useless to expect the technical school to entirely replace 
"the apprenticeship system; but having kid the foundation 
" before entering the workshop, the teclinical education of the 
"artisan might go on contemporaneously with the workshop 
" employment. Many workmen, of excellent practical skill, 
" worked entirely by ride of thumb, and their efforts would 
"assuredly prove more successful if guided by the enlightenment 
" and precision of scientific knowledge. Thus technical educa- 
" tion might be the means of exalting labour, and of enabling 
" cajjable workmen to raise themselves to a higher standard by 
" the acquisition of a more perfect knowledge of the art of 
"building." 



Any suggestion with which the Author may be favoured, 
with a view to the improvement of the work in future editions, 
will be duly acknowledged, and carefully considered as opportu- 
nity occurs. 

W. R. P. 

Huvc, 

Ortvber, 1B9G. 
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Plates I., II., Ill— TOOLS AND APPLIANCE8. 

Pig. 1. — The square is of varioaa eizea, and penerally ro^de of iron 
plate about one-eighth of an iiicli thick ; the edges are parallel and at right 
angles to each other. 

It is important that the square should be true, as the accuracy of tha 
work depends entirely upon it, and for this reason it should be frequently 
tested for correctoeBB. 

Fig. 3.^ — The Bet square is of aeTeral sizes, and made of iron, brass, 
or zinc plate ; it contains a right angle and two angles of forty-five degreea, 
and is used chiefly for mitres, and setting out on bed of work. 

Vig. 3. — ^The bevel, or shift stock, made of iron or brass, and used for 
sinkings, bevels, &c. 

Fig. 4.^ — A small tee square of unequal sides, and with right angles^ 
used for sinkings, 3ui. 

Fig. S. -^Mallet of beech, or other hard wood, of vurious sizeB, for 
striking the catting tools. 

Fig. 6. — Hand hammer of steel, about five pounds in weight, need 
principally with punch for removing waste, and, ih very hard grit stones, 
it is used also with hammer -headed chisels. 

Fig. 7. — The punch : the cutting edge of this tool is about a quarter 
of an inch wide, and chisel-poiuted. It is used with the hammer for 
ramoviog all superfluous waste. 

_: • '•' ^ - 
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TOOLS AND APPLIANCES. 

Fig. S. — The point, with edge filmtlar to punch, is nsod with mallet, 
generally for hard grit or lime utones, and for reducing the irregalaritiee 
left from punch, leaving the stone in narrow ridges and furrows close down 
to face. 

Fig. 9. — Chisels, of Tarions widths, from a quarter of an inch to one 
and a half inch wide, used for mouldings, fiLlets, sinkings, &c. 

Figs. 10 & 11. — Boasters, from one and a half inch to three inches 
wide, used for dressing stone down to smooth faces, and oleaaing or 
finishing mouldings, Sit. 

Fig. 12. — Broad-tool, about fonr inches wide, used for tooling. 

Pig. 18. — Claw-tool. These are of various sizes, the teeth being ent 
coarse or hne to suit the texture of the stone. For hard Ume stones tlie 
teeth at point are about an eighth of an inch wide, aud for softer stonei 
from a quarter to three-eighths of an inch wide. 

The claw-tooI is used after the punch or point, dressing down tbt 
ridges still closer to finished face. 

Figs. 14 b IS. — Small chisels, of various sizes, for carving, letter- 
cutting, &c. 

NoU. — Numbers 8 to 15 are mallet-headed tools, and must never be 
struck with the hammer, the heads being made to receive the blow of the 
mallet only. 

Fig. 16. — Small cbiseU, called " splitter*," of various sizes ; the ^ 

heads are concave, or cup-headed, as ia sketch. When used with ^i 

an iron hammer (Fig. 21), they cut very smooth and sweet. l^\ 

They are oaed mostly (or marble work, carving, lettering, &o. i^" 

Fig. 17. — Pitching tool : this has a bevelled instoad of a cutting edge, 
and is used with the hammer, for pitching or knocking ofi* the irregolaritiei 
or waste lumps on stone. 

Fig. 18.— Jumper, ohisel-pointcd and Bligbbly round-noBed; it is 
wider at cutting edge than the diameter of tool, so that it clears i 
gutting (urciilar boles, for which it ii Dwd, chiefly in granite. 
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4 TOOLS ANT) APPUAK0B8. 

Pig. 19. — Chisel for soft stODe (thiB ia a general term, and oompriseB 
varietie§ like Bath, Kettoc Beer, Caen stone, Ac, ae well aa Alabaster). 
The chisels have wood handles, and are similar to carpenters' " 6rmer 
chisels." 

Pig. ao. — Drags for soft stone, of best steel saw-plate, with coarse, 
middling, and fine teeth, called coarse, seconds, and fine drags. These are 
used by traversing the face of the stone in all directions, and rcmoviDg the 
saw and chisel marks, and finishing to any degree of smoothness required. 

Tig. SI, — Iron h&mmer, aboat three or four poands weight, used with 
cup-beaded tools, for carving, lettering, 6ic. 

Kg. as. — Dummy, of lead or zinc, about three or four pounds in 
weight, used for striking the soft stone tools ; it is handier than the mallet, 
and at times more convenient to use. 

Pig. 28. — Cross-cut saw, of best steel plate, and of varioaa sizes, for 
cutting soft atone blocks, scantlings, &e. ; the teeth are coarse, and broadl; 
Bet for clearance. Two men are required in using it. ^1 

Pig. 24. — Compasses, for setting-ont work, &c. ^1 

Pig. 36. — Shews sketch of a saw-frame, for hand-sawing, which is 
practice requires some little skill in framing up to the various sieea. 

The frame generally, for good working, should be about two feet longer 
inside than the length of stone to be sawn, bo aa to allow for draft. 

The heads or ends of frame ore made of 4" x 3" deal, tapered &om 
near the top to Sj* x 2" at the bottom, with a groove or slot for the 
saw four inches deep by half an inch wide, the angles being rounded off or 
■moolhed to make it easy for the hands. 

The stretcher ia a piece of pole about three inches in diameter, with 
iron ferrule at each end, varying in length. Packing pieces are naed 
against the bead at each end of stretcher, as shewn. 

The couplings are in wrought iron, half an inch in diameter, of varioQB 
lengths and shapea, aa in sketch. These are tightened up with a union screw 
in the centre, which keepN the saw taut, so that no diOiculiy is experienced 
in getting the saw-frame to the required length. 

Tito aaw-plate ia of iron, aboat four inches wide by one-tenth of ftkM 



O O LS USED IN 

MASONRY 





TOOLS AND APPLIANCES. 

inch thick, with two holes punched through it, three-qaartera of an inch 
in diameter, at each end, for ironpiDa, which are inserted to keep the saw in 
position. The pins are four inches long, and have a small slot the thick- 
ness of the saw-plate and one-eighth of an inch deep, fixed with the groove 
towards the end of the saw; this enables the sawyer to keep the saw 
straight down the cut, by tapping either end of the piu, should the saw 
deviate from the vertical line. This slot in the pins is important, as the 
saw cannot be kept true without this arrangement. The pole, for 
carrying the saw-frame, is from eixteeu to twenty feet long and three 
or four inchea diamet&r at bottom, and tapering towards the top ; a cross- 
piece and chain is secured nearly at the top of pole to carry the pulley. 
The pole is kept in position by planting it in the ground, and a rongh 
piece or two of stone is laid against it. The cords for carrying the eaw-framo 
are about half an inch in diameter ; email chains are sometimes used, but 
cords work more easily. 

The cord is fastened round the stretcher and over the pulley on top of 
the pole (which must be vertical to the cut), and then round hook of bottom 
pnlley. The weight must be bo adjusted aa to allow the eaw-frame to be 
the heavier by about eight or ten pounds ; this, however, will depend 
greatly on the nature of the atone. The position of weight con be raised 
or lowered to suit the cut by shifting the cord at the bottom of the pole. 

The drip-board ia of deal, us in sketch, and about two feet long, with 
sloping side against the cut, and on this is placed the water tub; a small 
epigot is inserted in the bottom of the tub, and is adjusted to allow the 
water to trickle don-n the board, carrying with it the sand, which ia also on 
the hoard, into the cut. To regulate the supply of water and sand, the 
sawyer uses a email rake with loug handle. 

The line of cat for saw should be set out with a plumb rule or bob at 
each end of the block, and a V abape chase cut in to guide the sawyer in 
keeping to a tme lino. 

The best sand for cutting is flint road grit, washed through several 
Hieres, all the coarse and Hue being rejected, and the medium size only 
Dsed. A buahel of this sand will cut about twelve feet super of Portland 
■tone. 

The saw is drawn backwards aud forwards, and the stone cut by the 
attrition of the saw-plate with the saud and water. 

A good sawyer can cut by hand from fifteen to twenty feet super of 
Portland alone in one day of ten hours. 

On large joba steam stone saw-frames are used, in which, if necessatj, 
iroai one to twenty cats may be put in one block at the eame time. 
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Pig. 27. — ShewB a method of copiog or BpUtting a block of atone to 
required size. 

Begin by catting a V chaae on top and two sides of the block, as at 
gfe', directly under this place a wood skid, and ou the top of the skid a 
long iron bar, which shoald bone with the line <//, or a punch driven in on 
- each side, as at e, will do nearly as wall. At extreme end place a short 
skid, as at k, and packed ap to within an inch of the underside of the block. 
This ia done to prevent the coped piece from breaking under by its own 
weight, afi the fracture would not take the line of direction proposed, 
but would probably break away fromj to k, and spoil the block. 

Sink wedge holes with the punch (at distances apitrt varying with the 
nature of the stone) to as fine a point as possible at the bottom of the holei 
■8 in sketch at h, so that the wedge will bite or bold when struck with the 
hammer. The apex of the wedge, which is of iron, is blunt-pointed and 
about a quarter of an inch wide, eo that it does not touch the bottom of the 
bole, or when struck it would jump out. The holes being cut, ^ewedgea 
are inserted in each one: CEtre must, however, be taken to keep them 
npright, so that the cleavage takes the line of direction required. The 
wedges are now gently tapped with a heavy hammer, till all have got a 
hold ; then harder blows are given in quick Buccession, and the fracture 
takes place. 

a shews sketch of wedge, made of iron, and from four to five inches 
long and one and a half inch wide. 

In coping or splitting granite, wedge holes are not cut as in stone, but 
eironlar holes are "jumped," one inch or one and a quarter inch in diameter 
and about fire inches deep, at distuuoes apart varying with the obstinacy of 
the material, and plugs and feathers are inserted and driven in aa for stone. 
The plag is of soft steel, and made tapering as at c. 

The feathers are thin pieces of iron, concave in section, as shewn 
at c 1. These are first put in tlie holes, the plugs are then driven in until 
they become tight, and a few sharp hard blows are all that is necessary to 
complete the process of splitting, c I is a plan of c to a larger size. 

Pig, 28. — Shews a pair of iron lewises used in lifting worked stone for 
fixing. The lewia consists of a dovetail of three piects, the two outer 
pieces being first inserted in the hole, and then the centre piece, which 
acts as a key, and tightens up the dovetail ; the shackle is next put on, and 
the bolt is passed through the whole. 

Care must be taken to cut the hole to a dovetailed shape, and of tlu j 
size of the lewis. 

A is the front view, and B the side view, ol We\ftmft6%> 
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8 TOOLS AND APPLIANCES. 

Fig. 28. — Shews an iron conical- shaped lewis plug, whicli ie placed in 
a sUghtlj larger dovetailed hole, a small carved iron plug being inaertod by 
ite Bide, which keys it up. Thia is used chiefly for worked granite. 

Fig. 30. — A pair of chain lewises, consisting of two curved iron plags 
with rings for chain ; these are inserted in a dovetailed hole, and when 
tightened up act similarly to the ordinary lewiaea. 

Fig. 31. — A pair of iron dogs, or nippers, with steel-pointed claws, 
Qsed for lifting rongb blocks, and also for fixing. 

Pig. 32. — Axe, abont twelve or fourteen pounds in weight, chisel- 
pointed, nsed on granite for removing the inequalities left by the pick and 
tlressing it similarly to tooled work in stone, shewing the marks or indents 
in parallel lines. 

Fig. 33. — Pick, about sixteen pounds weight, used chiefly on granite, 
for dressing the inequalities of the rough or rock fiice down to within half 
KQ inch of the 6Dished face; and also need for scabbling blocks of stone 
roughly to the required shape. 

Fig. 34. — Spalling hammer, about twelve to fourteen ponodB weight. 
This has a square edge of abont an inch and a quarter, and is a very 
effectual tool for knocking off rough lumps. 

Fig. 38. — Patent axe. The body of this is of iron, with a slot at each 
end, into which a number of parallel thin plates of steel, chisel-sharpened 
and of equal length, are inserted and tightly bolted together. This is used 
for granite, and produces the finest description of face, next to polishing. 

Fig. 36, — A pair of trammel heads, or beam compasses, nsed chiefly 
for setting ont arcs of eircles full sixe ; those made of gun-metsl, with steel 
points, are the best, uud a set ahonld be large enough to take a rod 
thirty feet long. 

Fig. 37. — A spirit Icve! for fixing. ^ 

The following appliaucea are also reqoinKl for setting out work :— ^^ 
A JsTgc platform or drawing-board, about ten or twelve feet square ; or 
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TOOLS AND APPLIANCB8. 



if larger than this, the better. It ma; be fixed either yertioall; or 
horizontally. 

A standard five-foot rod. H 

Two or three Btraight-edges of various lengtbs. 

Deal rods for storey rods, and for setting out lengths of comicea, 
modillionB, dentils, &c. 

Pipe-clay and stiff brush, for cleaning ofif board, rods, &c. 

Sheet zinc for moulds, nsnally No. 9 gauge, this being a good workable 
thickness. The lines for face, bed, and section moulds have to be carefully 
transferred to the sheet zinc, and cut to their proper contour or shapes 
with shears and tiles. 

The foregoing lists do not comprise all the tools and appliances 
required for every branch of masonry, but only those which are in common 
use. 

All cutting tools are made of the best cast steel, except the pick, ase, 
and spalling hammer, which are sometimes of iron, eleel pointed and faced. 




Plates IV., V., VI., VII., VIII.— ARCHES ANDl 
JOINTS. 

The terms used in connection with tlie arebea here shown may be that J 
defined : — 

The face of the aroh is the/ro«(, or that portion shown in elevation. 

The under-surface or soffit is called the intrados, and the outer surface | 
the extrados. 

The voussoirs are the separate arch blocks composing the arch, the 
central one being the keystone. 

The springers are the first or bottom stones in the arch on either side, I 
&nd commence with the carve of the arch. 

The xkewbacks goaenilly apply to segmental arches, and are the stones I 
from which an arch springs, and upon which the first arch stones are laid. 

The gpan of the arch is the extreme width between the piers or open- 
ing ; and the ^ringing Hue is that which connects the two points where the j 
intrados meets the imposts on either side. 

The radius is the distance between the centre and the ourre of the 
arch. 

The highest point is the intrados is called the crown, and the height 
of this point above the springing is termed the me of the arch. 

The centre is a point or points from which the arch is struck; and 
lines drawn from this centre or cr^trus to the arch are radiating joints, and 
are also called normals. 

All joints in arches should be radii of the circle, circles, or ellipses 
forming the curve of the arch, and will therefore converge to the centre or 
centres from which these are struck. 

Tig. 1. — Shews a segmental arch, in which the above-mentioned terms 
are iUostrated. 



Fig. 2. — Is a semi-circular arch, A B being the span and C D th& 
>; the left-hand half has the ordLu&iy jomta laiSaWti^ ^oia. 'CG.ft cRXisx>e. 
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ARCHES AKD JOINTS. 

C, aud the right-baud half, with rebated or step jointfl, also radiating from 
the centre C. This laBt ifl a sonnd and effective joint where great strength 
in required, and there is also do tendenc; to sliding of the Toussoirs. 

Fig. 3. — Shows a semi-oval arch, approaching in form that of the 
elliptte, and struck with three centres. This form of arch has a somewhat 
crippled appearance at the junction of the smatl and large carres, and is 
on that BCcoont not pleasing to the eye. 

It may be here observed that the tme ellipse is obtained from an 
oblique section of the cone, and no portion of its curve is any part of a 
circle, and cannot, therefore, he drawn by the compaseoB or from centres. 

The method of setting oat and drawing the joints requires but little 
explanation, A B being the span, C E the rise, and D D and F the 
centres, from which the curve is struck, the joints converging to their 
respective centroa. 

The left-hand half is shown with square bonding on face, and the 
right-hand half ahows line of extrados. 

Tig- 4. — Is a semi-elHptic arch. 

On comparing thia with the arch shewn in Fig. 3, which is of the 
same span and rise, the gracefulness of the elliptic arch will be apparent. 

To draw the arch joints : — 

Divide the soffit into any convenient number of parts, and find the 
foci by taking C as centre and A E equal to half the major axis as radius, 
aud describe an arc cutting line A B, giving the foci F aud F. From 
F and F draw lines to H (one of the divisions (or the arch joints) and 
bisect the angle F H F; the bisecting lino // O produced will be per- 
pendicular to the tangent of the curve, and will give a true radiating 
joint. 

The other joints are found in the same manner. 

Fig. 6. — Sliews an equilateral arch, de8cnbe<l about an equilateral 
triangle A }i V, the centres A aud B being at the extremities of the 
span. 

'llie joints arc drawu to the radii or centres A and B. 

Fig. 6. — Is the lancet-shaped arch, described about an acute-augled 
triangle ABC, the radius 7^ E being longer thau the span of the arch. ^_ 
Thejoiata arc drann irom the centres D aud D. ^H 
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AECHB3 AND JOISTS, 

Fig. 7. — Is the drop arch, described aboat an obtnse-ang1«d triaogti 
ABC, the radius D E being shorler than the span of the arch. 
The joints are drawo from the centres i> and D. 

Pig. 8. — Shews the fonr-oentred or Tador arch, A B being the span 
and C D the rise ; two of its ceatres, E E, are oa the spriugiug liuc, and 
the two others, F F, below it. 

The joints aie drawn &om the centres £ E and /'' F as shown, and 
require no further description. 

Fig. 9. — Is a Tudor arch, based on the curve of the hyperbola. 

Let A B be the span and C D the rise of arch : erect perpendicntar aft I 
A, and make it equal in height to two-fifths of the rise as at A C, andl 
draw the Une C D. Now divide the lines A C and C D each into aix I 
equal parte, and draw lines from I t« 1, 2 to 2, 3 to 3, &c., and the line I 
drawn through the intersection of theae points gives the curve of one sids | 
of the arch. The other side is obtained similarly. 

A thin flexible lath is generally need for guidance in drawing an easy 
curve through the points of intersectioD. 

To draw the arch joints : — 

At any point in the carve, say at E, drop a perpendicular on to the 
Bpringing line, as F, make B equal B F, and from G draw line to E, 
which is a tangent to the curve, and erect the perpendicular E II, giving 
the arch joint required. 

The other joints are described in the sa 



Fig. 10. — Is another example of the Tudor arch, and ie a parabolts 
curve. 

Let A B ha the span and C D the rise, erect a perpendicular at A and 
make it equal in height to half the risej and proceed as in previous figure. 

To draw the arch joints : — 

At any point in the cnrve, say at E, draw the chord line B D and 
bisect it in F; join F Q cutting the curve in //, and from the ])oiut E 
draw line E J parallel to E F, cutting F <? in •/,- on the line /'' Q maks 
if K equal to H J, join E K and draw E L perpendicalar to K E, thni 
giving the joint line required. 

The other joints are described in a similar manner. 
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IC ARCHES AND JOINTS. 

Pig. 11 — ShewB a straight or flat arch, the joiata radiating to a 
cominoa centre. 

On the right-haod half the joints are not continncd through to soflSt or 
top, but Lave a small portion squared on, thus relieving the acute anglei ot 
arch blocks, which are otherwise liable to fracture. 

The Bpringer on left hand has additional strength in having a sqaars 
seating on skewbuck. 

In flat archoa a camber of an eighth of an inch in a foot to soflit a 
usuall; given to allow for any depression or settlement. 

Fig. 12. — Is another example of the flat arch ; the left-hand half has 
rebated or step joints, and the right-hand half has joggle joints. All these 
joints converge to a common centre. 

Fig. 13. — In this Jigure a lintel with double joggle vertical joints Is 

given, 

Fig. 14. — Shews a lintel nnth enrved joggle joints, and is an example 

not often met with. 

The form of joint in figs. 12, 13 and 14 is a little wasteful of 
material ; bat where stone is plentiful and in small blocks, good lintels ma; 
be obtained. Many examples of these may be seen in our modem Gothic 

bnildings. 

Fig. 16. — niastratcs a window or door bead with quadrant comem; 
the stretching-piece or key is in one stone, with arch-joints resting on the 
skewbacks. 

Fig. 16. — Is another form of head, the square seating on each atone 
giving additional strength, and the joints conveige to a common centre. 

Fig. 17. — Shews three joints used in landings. 

A is a joggle joint, commonly called He and She joggle. A tongue is 
cnt slightly tapering on one edge, fitting into a corresponding groove worked 
in the other edge. Ran in with cement it forms a strong and secure joint. 

B ia A rebated joint ; this is sometimes undercnt. 

C is a bird's mouth joint. Grooves are roughly cot in on && edges of 
these joints opposite each other, and the cavities rnn with cement grout. 
SJsiff dowela are mIbo /aid longitadinally in the joint and ran with cement. 
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Pig. 18. — A horizontal lintelW arcKitrave spanniDg an opening, ' 
an apparent vertical joint, but concealing a secret arrh joint. 

Tbia is used chiefly in colonnades, porticoes, &c., where stones of a 
Bufiicieut length are not attainable, and aometimes also for couTonience of 
hoisting and fixing. 

An indent is formed the shape of the reverse of a wedge in joint of abut- 
ment, and a wedge-sbape projection is cat in kevatone fitting neatly into the 
indent. 

This makes a good and secure joint without dowelling or cramping. 

Pig. IB. — Shews sketch of weather or saddle joint in cornice. ^H 

This joint is made by learing at each end of the stone a ridge or roll, 
the formation of which is generally left till after fixiug. Tbia roll effiictnally 
prevents the water runniug through the joint. The roll is not usually seen 
from the front, ns the nose of cornice is continued straight through the 
joint, although it is also in some cases made a feature of. 

This joint is used chiefly for cornices and window sills where there 
a large projection. 



A cross-section of the joint shows thus : 



I 



Fig. 20. — Exhibits a rebated joint in gable coping. 
This joint is serviceable, inasmuch as it keeps tbc water out of the 
joint and the wall dry, although it is somewhat expensive. 

Pig. 31. — An example of various bed joints in stone spires, being 
respectively — ^H 

A. A horiz'intal bed joint. -^^M 

B. A bed joint at right angles to batter. ^^ 

C. A rebated or stepped bed joint. 
/). A joggle or tabled joint. 

The bed joints of the stones are usonlly cut at right angles to the 
batter or face u( the spire, as at B ; but horizontal beds, as at ^, are snp- 
puaed not to involve bo much thrust at the base. But for obviating any 
outward tendency, a chain or rod- bond united at the angles, and inserted in 
K cavity at thti base of the spire, is sometimes nsed. 

Tbc two lied joints C and D are both a little waatefnl of material, but 
Ar'sfabiJitx and strength these are by far the beat form of joints. 

A word msy he said as to the thickneBB o( tW n^otV; \Xi\'& vi'\\\ d.^'^eod 
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chiefly on the height of t\e Vfite-fmiT^B quality of the stone. From ten 
or twelve inches at the bas^diminishing to six inches or even less at ttu 
top, may be generally considered sufficient. 

The stone-work of the spire of Salisbnry Cathedral (the spire, reckon- 
ing from the tower, being "204 feet in height), is two feet thick at the 
base, and gradually diminishes in thickness to about twenty feet above 
the tower, where it is reduced to nine incht;^, and is continued at that 
thickness to the capstone at the summit. 

Fig. 22. — Gives plan of part of one coarse of Rtones in the Eddystone 
lighthouse. The stones are held in position by being dovetailed one 
into the other. 

This form of joint is seldom used, except in works requiring great 
•tretigth, such as sea-walls, breakwaters, &c. It is also an expensive joinlj 
on Account of the large amount of labour, and the waste of material. ^H 

Fig. 23. — Shews ashlar in courses with joggle joints, B 

This is a very unusual form of joint, and is used no doubt more for 
effect than utility. There is a waste of material and labour, and a better 
result may be obtained by the use of slate cramps. However, there are 
several examples of it in modem buildings in London. 

Pig. 24. — A seating to sill, with a slate or copper dowel to prevent 
lateral motion. Mortices arc cut opposite to each other in the two beds, 
and the dowel made secure by being run in with cement. ^— 

The dowet is a most useful adjunct in good and secure Exing. ^M 

Fig. 26.^.1 is a metal cramp for securing joints together. A chai^^ 
or groove is cut In the stone of a sufficient width and depth, and at each 
end a mortice hole is cut to the exact size of inside of .cramp, so that it 
fits tightly, and requires to be tapped into its place ; it is then run with 
melted brimstone or cement. 

The use of iron cramps and dowels in connection with stone ie 
generally attended with some danger, on account of the iron rusting, which 
causes an increase in size, and subsequent fractures and discolouration of 
tbe stone. But if the iron is properly protected by galvanizing or japan- 
ning, the risk is reduced to a minimum. 

Tbe best metals for cramps, dowels, &c., are copper, gun metal, or 
brus, but these are expensive and are therefore not much used. 

£ is an example of a state oromp also used for connecting joints 
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together, snd is an e: 
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;. sal sobstitate for metal. It is 
mado doTctatl in shape, let in flush to the bed of the stone, and then nu in 
with cement. 



Pig, 26. — Sbewa a plugged or lead dowelled joint. This is cbiefl; 
used in copings, cnrbs, strings, arches, &c„ and prevents the joint 
working loose or " drawing." 

Two holes, doTetail iu shape, are sank in the joints opposite each 
other and a small groove is cat from the top to each hole and run in with 
lead. 

Slate dowels are sometimeH used for this purpose, and run in with 
cement. 



Fig. 27. — Shews a lewis, or holding down bolt, let in a dovetail hole 
and ran in with lead. 




Fig, I. — To form a Plane Subfacb from a rough block, wfasn l 
surface is of couaiderablo size. 

Four small cubes of beech, or any hard wond, iibout two inehea square, 
wrought perfectly true, are used for this pui-pose, huJ are termed huning 
pegs. 

Commence at the end of block by ch'sellmg at each corner s sinking 
Bofficiently low to take out any irregnlavities which from observation can 
be seen, and repeat the operation at the opposite end ; place the pegs at 
each corner, and apply atriLight-edge on them as at n 6 and c d, sight 
through (or "bone," as it is usually termed), and adjust sinkings until the 
bottom of straight-edges are out of winding and in one plane. This being 
doue, work straight drafts from sinkings a to I>, c to «j, ii to c, and from 
d to a, point off superfluous stone and dress to a finished face. 

To prove that the face is a true plane, apply the straight-edge on the 
diagonals a to c aud b to d ; these should he perfectly straight, and the 
surface also in every part should coincide with the straight- edge. 

The use of the "boning pegs" on large surfaces is obvious, as all 
that is necessary is to sink the small corners where the adjustment is 
required, instead of reworking a lung draft each time. 

When the surface to be f.)rmed is not tiio large, a draft may be sunk 
across at eaeh end of the slonf, and boned through with straight-edge, and 
the above operation repeated without the pegs. 



With regard to beds and joints, these are worked to perfectly true and 
straight surfaces, aud the chisel drafts round the margin t^hould form sharp 
and straight arrises. 

The point may be freely used in the centre of bed, but care must be 
taken not to work the bed hollow, because when the stone is .bedded, there 
would he undue pressure on the outer edges, which would be liable to 
eaase fracture of the stone. 
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Pig. 2. — To form a Windino Sdbfaok. 

For this pnrpoae two rnles or etraigbt-edges are used, one having 
parallel edges, the other with divergent edges giving the amount of twist 
that is required. The distance apart at which the two rnles are to be 
placed is generally defined by two light iron roda connecting them together. 

Commence by working drafts acroaa each end of block, and apply the 
mleB as &t c d and ef, and bone the upper edges of rules until they coiu- 
oide. Work^straight drafts on sides at c e and df, dividing each end into 
an eqnal number of parts as .7 h i, and cut straight drafts through from 
ff to (J, h to k, and i to i. The remainiug portion is now to be subdivided, 
and straight drafts worked through from corresponding point to point until the 
whole surface ie finished. The drafts must not be worked parallel to sides, 
or a correct winding surface will not be formed. 

Winding surfaces are used chiefly in skew arches, with spiral beds and 
joints, and in the beds of coping to cnrved wing walls, and also to the soffit 
of winders in stairs, an example of which will be given in the next section. 

Pig- 8. — To form a CtLiHDRiOAL Surface. 

Square the ends of block ofi" to a plane bed or joint, and scribe in 
section mould of cylinder ; mark the centre and diagonal lines on as a 6, c d, 
f/t U ^1 Kt ^ftch end, care being taken to keep these tinea each in the same 
plane, as the accnracy of the cylinder depends on their coinciding. 

Point off superfluous stone roughly to near the surface, and chisel 
straight drafts from a to a, h tob', c to c', Ac. ; divide the spaces from a 
to «, a to ff. Sic, into as many parts as are convenient, and work drafts 
through to corresponding divisions, until the whole surface ie finished to a 
true cylindrical face. 

Fig. 4. — To work a Lemote of Cobmice ont of a rectangular block of 
■tone. 

The beds, joints, and nosing 1>eing first worked, scribe in section 
mould on each joint, draw a line at pleasure close to the profile of moulding 
as at a b, forming a wedge-shape piece to be removed, which rough off with 
the panch right through the block, taking out smaller checks roughly i^j 
shewn at c d e, e/g. ■ 

Pig. 5. — The next process is shewn here, from ^ to B. This is to 
roughly chisel out the shape of monldinga to within about an eighth of an 
inch of the finished surface. This being done, clean through the mouldings, 
" mbewB At B to Ci by aid of ronnd-noae and narrow chisels, and some- 
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times for extra finieh smooth over with the boaster, applying tits 
atraight-edge frequeotl; to test the accaroc; of working ; and Ustlj-, cutdug 
in the dentils. 

This method of workiDg appliee to all other forms of mouldlngB. 

Fig. 6. — Eshibits the various forms of dressing stone commonly ased. 

A shews a boasted or chiselled face, sometimes termed droved work. 
The face is finished with a boaster, and the strokes are generally regular 
and parallel to each other. 

In hard grit stones this face is nsuaUy left as finished, aod when, aa in 
the case of a building, the whole of the ashlar and plain work is chiselled 
to the same angle of inclination, the efi'ect is pleasing. 

In softer stones a finished face is formed by rubbing the boasted face 
with sand and water, and removing all chisel marks ; it is then called plain 



B shews ashlar with tooled face. 

This is formed with a broad tool, or wide boaster, by a regnltf 
succession of strokes, parallel to each other, extending across the whole 
widlh of stone, and when finished shews a series of flutes or channels, 

e of Antes depending on the texton 

of the stone. 

Considerable skill is required in tooling neatly, and the tooling il 
■omewhat costly, the surface having first to be worked to a bouted fiua«j 



V shews ashlar with pick or pecked face, and tooled margin. 
This is produced witli a point, or in tbe case of granite with the 
and can be worked to any degree of lineuess. 



1 



D shews ashlar with punc;bed rock face, and tooled margin, 
This is similar to thu last mentioned, hut much coarser. In prodi 
it, the punch is driven in almost vertical to tLu fttcc until the stone bursts 
out, leaving a series of cavities. When reguLuIy done it looks well, and ta 
very effective, and for large work it gives the appearance of boldness 
solidity. 



E shews ashlar with broached hce, and tooled mar^n. 
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This is prodaccd with a point, which forms & furrow with rough 
ridgefl, and is worked across the stone to the required angle. 

F shews ashlar with rusticated face, and tooled margin. 

This is worked with small chisels and points, and sunk down aboat 
lialf an inch, leaving a plain narrow margin on face ; the pattern is 
irregtUar, bat easily adapted to any space. J 

(7 ia a rebated or rnstic quoin, with vermicolated face. 
This is cut out with small chisels, and has the appearance of being 
worm-eaten. 

Pig. 7. — To set out the Entasis, or Swell, of a Colckh. 

Draw the centre line or axis, and set ofiT the height of column, L K, 
and top and bottom diameters, P, N M. Divide the column into four equal 
parts. The first part, to A, will be continued straight, and of the same 
diameter as at bottom. Divide the remaining three-fourths of column, 
from A to K, into any number of equal parts (in this example four), 
UB e,t B C D K. At ^, with radius F or O, draw the semicircle 
FO. Now project the top diameter OP, cutting the semicircle at i 4, 
and divide the arc of semi F 4, into four equal parts, as at 1, 2, 3, 4, 
answering to the number of divisions in column, and draw lines parallel to 
F G, as 1 1, 2 2, 8 3, 4 4 ; &t bb, cc, dd, sat off diameters 1 I, 2 2, and 
8 S, respectively. 

Bend a flexible rod to the points O, d, e, b, F, and draw the curved 
line, which repeat on opposite side from P to Q, giving the required 
entsBiB. 

Fig. 8. — Shews another method of setting out the entasis of columns, 
by a curve known as the conchoid of Nicomedes. This is preferable to the 
former method, and the result is more graceful and regular. 

The height of column and bottom and top diameter being determined, 
draw centre line // G, and line B J &t right angles to the same ; set off the 
bottom semi -diameter, A B, from D, the extreme point of top diameter, 
cntting the centre line at E. Then from D, through E, produce the Hne to 
F, cutting base line at C, and from this point, C, as a centre, draw through 
the axis of column any number of lines, as a, a, a, &c., on each of which 
bom the centre line towards the circumference set off the distance A B, 
KB a &. 
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Throngh the points D, a, a, a, &,c., draw the carve, by aid of a flexiblt 
rod, giving the entaais required. 

This curve may be aleo stmck with a trammel, which givea t ' 
continuous line, and is the moat perfect of any system adopted. 

The base perpendicular and hypothennse being obtained by tin 
preceding method, take three wood straight-edges, as G H, BJ, and Z)f; 
fasten G H and J B together ; at H plough a groove in middle of G iT from 
top to bottom, and at the point C ou the rule J B &x & pin ; then on tba 
rule D F set oS the distance D E, equal to ^ ij, the bottom semi-diametet 
of column, and at the point £ fix a button, whose head mast be exactfy 
fitted to the groove made in G H, in which it is to slide ; and at the other 
extremity of the rule D F cut a slot right through from F to L, the lengtii 
being not less than the difference between C E aud C B, and of anfficieDt 
size to allow the slot to paBS evenly the pin fi:ced at C. 

The trammel being thus completed, place the rnle G H bo that the 
middle of groove is directly over the centre line of column, move the rod 
D F along the groove G B, and with its point D, on which is fixed a pencil, 
describe the cootinuonB carvo &om D to A, thns giving the required 



To diminish or enlarge a Section MouH. ^^^M 

Fig. 8. — Shews section of a cornice mould, which it is propoeed ta 
diminish to the height of a given line, c d, and the projection of the same 
diminishing in like proportion. 

Draw the vertical line a b, and produce horizontal line of monldings 
on to same ; with ahw base, erect an isosceles or equilateral triangle, aob, 
and on this set off the given height, c d ; &om a h draw the lines of 
mouldings converging to apex o, cutting the given line c d, which is 
proportionately divided by it. 

For the projection : On line g b draw the triangle g h b, and project 
vertical lines from points in the moulding, and draw converging lines to 
apex, k. The line e / a obtained by finding a fourth proportional, namely, 
Afi a b iato c d, 6Q is g b to e f. This may be solved by geometrical con- 
Btruction or by calculation. Transfer divisions from c d and e /, Fig. 9, 
to c d and e f, Fig. 10, produce the lines to intersections, and draw in 
the monldings. 

The above principle will apply to any description of mouldings, and 
any number of points in the members may be obtained similarly. ^^H 
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[Raking is a term applied to sach membere of a building as are j 
inclined from the level or horizontal, and frequentlf occur, especially in J 
pediments, Stc] 

Fig. 11. — To find the Rasinq Modld of the Cima Reot&, or Ooes, 
in a pedimeut. 

Let .V be the given section of horizontal monld. Divide the distanoe 1 
from A to O into tmy number of parts, as 1, % 3, 4, 5, and draw liuaBl 
tbroogh those points parallel to Aa, cutting A' at b, c, d, c, and at a, h, c 
H, €,/, erect perpendiculars, as g, k, i, k, I, m. At O draw a lino parallel 
to the nosing, and transfer the distance g, h, i, k, I, m from .V, and from 
, these points project lines at right angles to the nosing, cutting rakiug linos, 
1, 2, S, 4, 5, at A, IS, C, D, E, F. Through these points of intersection 
draw tb« section of cyma recta raking mould. This section will form a 
tra« mitre at N and P. 

The section of ogee, as in that of a broken pediment at P, is obtained , 
nmilarly. 

nc. la. — To find the Raeino Modu> of a Catetto, or Hollow. 

Let C b« the given section. Draw a cord line from a to r, and divide \ 
it into any number of equal parts (in this example six), or divide tbo sqaare 
litw from c Ui h into the same cumh^r, and lines drawn throngb those 
divi8ii^>ns parallel to rake will equally divide all chord lines. Draw 
ordioates at chord lines a c, fh, and ijj, and set otf 1 2. 3 4, 5 6, \'c., and 
throngb the points 2, 4, 6, 6, at A and B, draw the curve giving |^i> true 
Mctiona. 

AU other sections of mouldings are obtained in a similar manner. 

To produce a Stretching Mould, or Elongated Section of Square Mould. 

Fix. 18* — Shews plan of octagonal angle, the square sectioD al 
Boolding being given at A. 

To find the section to apply on line a b, project lines of section A on 
to plao and produce tbem through to line a b, and project these lines at 
right anglve to the same. Set off the height and lines 1, 2, 8, 4, 6, 
en d e %i A, and transfer to d c on B, and produce tWio. H!l[kiQ>u^. 
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intersection of these lines will give points in the sectioni and for the 
contour of the mouldings, any number of points may be projected in the 
same manner, and the mould thus completed. 

This section applies also to the mitre of a right angle* 

Fig. 14. — Shews two examples of the Grecian fret, or key pattern. 

These are produced by dividing the height into any number of eqoil 
parts, and the horizontal line into the same divisions; draw the lines 
through, intersecting each other, forming small squares, and then traoe the 
pattern, the bands and sinkings being of equal width. 




The tread of a step is the upper or horizontal surfaoe, and the riser is 
the front vertical face o>- upright portion of the step. The soffit is the 
under sarface, and in spandrel steps is inclined from the horizontal. The 
noBtno is the front edge of the tread and riser, and is either square at 
moalded. 

Flyi-rt are straight steps with parallel edges. 

Winilers are steps with converging edges on tread, and parallel edgei 
on riser, and generally a twisting surface on soffit. 

For general purposes, the tread of a step should not be more than 
twelve inches, nor less Uian nine inches, and tbo rise of a step ehould not 
be more than seven inches, nor less thnn hve and a half inches. 

The proportion usually adopted, is any two numbers between the abova 
sizes which, multiplied together, produce sistj-six: namely, a twelve -inch 
tread by a five and a half-inch rise equals sixty-six, or 11 x 6 = 66, and 
again lit x 5j = 66. This, however, may be slightly modified — as, for 
instance, a ten-Inch tread and a six and a half-inch rise equals sixty-five — ■ 
but the rule may be rehed upon as safe in working to. 

A staircase easy of aecent, and in other respects desirable, is one 
which all the steps are flyers, and having quarter or half-space landings. 

Long straight Sights with more than twelve steps before reaching % 
landing should be avoided. 

Where there is a deficiency of room or space, winders have to be 
introduced ; and these, if properly arranged, need not interfere with the 
ease of the ascent. 

In setting out, for the purpose of making the moulds, the first point 1 
to be considered (the plan being satisfactory) is the width of the tre:id and 
the rise of the steps ; these are best obtained by measuring the length and 
width of the well-hole, and the height from floor to floor, from the actual 
work if practicable, and then dividing out the dimensions thus obtained 
into the number of steps on deal rods, or it may be also found by <^alcula- 
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tion. The height rod is called the storey rod, and this and the other n3a 
are afterwards used in the fixing of the stairs. 

Fig. 1, — To set ont a Spandrel Step Mould. 

Draw a line F B, and lino B C at right angles to same, and aa FB 
Bet oS A B the width of tread, and on B C the height of rise. From A to 
C draw a diagonal line cutting tread and rise at thoir extremities, and draw 
parallel to it line E D for solQt, of a sufficient d^pth proportioned to the 
strength of the stone, which in this example is put at two inches. For the 
back rehate, set off from vl to i^ one and a quarter inchcB, and from F 
draw line square with aoEBt to E ; for the front rebate draw line from C to 
O square with the rise and set off one and a quarter inches, and from 
draw line square with soQit to £>, thus forming a hirdsmonth, the exact 
reverse of the back rebate. 

Allow one-twelfth of an inch for joint, which cat ofif from the mould 
as shewn by double line at C G D. 

A moulding or astragal nosing is added on to frxint of riser when 



Fig. 2. — Shews plan of s stair generally ooneidered to be a good 
type. 

It starts with two curtail steps and four flyers reaching a qnarter-space 
landing, then eleven more flyers, reaching a half-space landing, and five 
flyers to the top landing. 

The setting out of this requires no explanation. 

Fig. 3. — Shews part plan of stair with winders. 

Fig. 4. — Is a development of the plan of stair shown in Fig. 8. 

The Btairs shoold be set ont to full size, and on a large board or 
platform, and it may he here noted that the riser lines only ore essential to 
the sotting ont, both on plan and section, tho moulded nosing being seldom 
Bbown. 

Begin with the plan and draw the wall lines C D E, and lines F Q H 
for tho quoin ends, draw centre line A B, and on this line from No. 13 to 
SO divide out the winders eqnol to the width of tread of the flyers, dividing 
tbe quoin ends into the same number of parts. 

These need not be equal in Bine, and a bettor result will bo obtained 
if the ends ore a Uttle graduated from the flyers to the angle winder each 
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way, in oral!no'"gefc a good tread and an easy line to the soffit and 
bandrail. 

The winders will Dot radiate ^m the centre of qaadrant O, bat at a 
diatance outside of it, as efaewa. 

Another method is to draw the development of qnoin end, and adjast 
the ends of steps upon this, until a good line for soffit is obtained, the riaer 
lines are then transferred to plan. 

To set ap the development for qaoin ends, draw parallel lines on board 
for the rise as given by storey rod, and begin at bottom by drawing No. 10 
step, and then No. 11 and No. 12 steps. No. 13 is the tirst winder. Set off 
the exact size from riser to riser on plan and draw on board, proceeding in 
the same manner with No. 14. Nos. 15, 16, and 17 are segmental on plan. 
Set off the developed size of each respectively, following on with Nob. 18, 
19, &c., till each is drawn, so that the distance from riser of No. 10 to riser 
of landing No. 21 equals the distance of quoin ends on plan, when unfolded 
or stretched oat in a straight line. 

For the development of the wall end, set out similarly to the preceding 
by taking the distance of each winder on the wall line of plan, and setting 
up the siime on board. No. 16 is taken across the corner and not into the 
angle ; with this exception the wall end is stretched out in a straight 
line. 

The soffit has now to be considered. Begin by drawing an easy oiirved 
line, taking up with soffit of flyer No. 11 and finishing with soffit of landing 
No. 21, keeping the rebates about the same size as the ordinary steps ; 
this it is not always possible to do, but the size of rebate ia not of so much 
importance as that of baring a good soffit line. The rebates to winders 
are in every instance of the same square acotion as the flyers, but in Homs 
cases may be less in depth or greater, according as the soffit line cuts 
through them. A small reverse should be made from the development for 
guidance in working each. 

For drawing the soffit a flexible lath or rod is nsed, by moans of wbi«h 
an easy and gracefnl line is obtained. 

Fig. 5. — The bed moulds for winders are made of deal laths about two 
inches wide by half an inch thick, nailed togollicr as shewn in sketch. The 
monld is scribed on the trt'ad of the stone to Iw worker], albwance being 
made for the back rebate, and also for the tailing into wall, both of these 
dimensions being figured ou the mould. 

Tig. 6. — Shews a well-hole mould, usualtj made of sheet zinc, used for 
gai^^aoQ in dnwiag the segmental ^ooia eoda 
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Fig. 7. — Sbewa Bketoh of soffit of winder. 

The workiDg of the winder is plain straightforward work with the 
exception of the soffit, which is a twisted or warped snrface. 

Cat in draft as ^ B on quoin end and sink draft to templet at wall 
end as C D, Point off nnperfluous waste and divide drafts A B on qnoin 
end, and C D &i wrU end, into four equal parts, aa 1, 2, 3 ; work straight 
drafts from 1 to 1, 2 to 2, and 8 to d ; these are again to he snbdiTided and 
Btraight drafts worked to corresponding divisions at each end, iinti] the 
whole soffit is finished to a true winding surface. 

The square seatiug at wall end is left on for a good fixing into 
wall. 

A winding stair with moulded nosing is worked in precisely the same ' 
manner as the foregoing, the only difl'ereuce being in the nosing, the pro* 
jection of which is an addition to the plain riser, the riser lines, rebates and 
soffits being in every case identical. 

A point which should not be lost sight of in setting ont stairs, ia to 
see that sufficient head room is allowed ; this should not be less than BX i 
feet six inches from nose of stops to sollit of flight over, — that is to say, tlM I 
soffit line of flight over should not est below an arc described by a radius 
of six feet six inches, taken from the nose of either uf the steps 
beneath. 

Pig. 8. — Shews the plan of a winding staircase in a circular well, 
supported by a solid newel in the centre, the newel being worked on each 
atep. 

Fig. B. — Is a sectional elevation of the winding staircase shown ia 
Fig. 8. 

It may be knuwu to moat of our roadors, that if a piece of paper of the 
shape of a rigbt-Ruglcd irinngle be wound round a cylinder, the hypothennea I 
(or long aide of the Iriitnglo) will generate a curve winding round the cylinder i 
ID the form of a spiral. This curve is called the helix. 

The sollit line of the stairs winding round the well, and line winding 
round the miwel, is the helix, and the sofiit contained between these lines 
forms a true helical plane ; the development iherofore of each end of the 
step is a straight line on the eoSit, so that uo setting up on section ifl 
reqnired. The plan must be laid down on the hoard full size, the treads 
being divided oat equally, and each stop being similar and alike, one monld 
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will do for the whole. The starting step is not generally worked on the 
soffit, but is kept solid. 

The hatched line on Fig. 8 shews the extreme size of the bed moold 
of each winder. 

The method of working the soffits will be similar to thai described in 
Fig. 7. 

Fig. 10. — Shews a sketch of one of the winderu, the newel forming ft 
portion of each. 

Fig. II. — Shews part plan of a circular stair, having an open Dewel or 
central well ; this stair, like the preceding Figs. 8 and 9, ia an example of 
the helix, the soffit being a helical plane. 

Fig. 12. — Is development of part of the otrcalar stair of Fig. 11, i 
ing quoin and wall end, the lines of soffit to each being strai^t. 

The student who has worked out the previous examples of stiurB, 
will not, it is presumed, require any further instruction on the setting out 
and working. 

Figa. 13 and 14 are elevations of quoin ends, and sections of two 
forms of bracketed stairs suitable for good buildings, such as hotels, 
mansions, clubs, i&c. 

Fig. 16. — Is a section of solid square steps, suitable for warehoUBet, 
workshops, &c-, where great strength ia requirt^d. 

Fig. 16. — Shews section of a simple form of steps, consisting of ti 
and risers in separate pieces, worked out of two inch or two and a half-inch 
stuff. These are chiefly used for h^ek stairs, area steps, &c., and are 
inexpensive in construction. 

Fig. 17. — Shews method of sawing spandrel steps, one out of the 
other, so as to economise stone. 

The treads of winders are also sawn in a similar manner. 






f Plates XVI., XVII, XVIIL, XIX— CIRCULAR 

1 WORK (RAMP AND TWIST). 

Pig. 1. — Shews plan of part of a Tbbraoe Staib, with Baldstbam 
foUowiog tlie iDclinatioQ or rake of steps. The balastrade being circnltr 
on plan, it iieceBsitates a certaiu atDonnt of twist in its working. 

[The method here adopted is not, perhaps, the most economica) u 
regards material ; bat it is comprehensible, and more true in form whea 
worked than with a complication of monlds and bevels, and the mat«ri^ is 
more tbau saved in the labour of working.} 

Begin hj laying down the plan full size on a large board or pUtform, 
carefully dividing the space for balusters equally. 

Fig. 2, — Set up the elevation to developed line of convex or ontsidt 
face of plinth— that is to say, the line -4 B C on plan (Fig. 1), wbie 
stretched out or unfolded in a stntight line, is equal to or of the auH 
length as tbu horizontal line A IS C. The line of inclination will be • 
helical line, as the steps are of equal tread and rise; therefore the plinth 
starts with a straight line parallel to the nose of steps. 

On elevation sot off the joints (convenient to the siee of stone) for the 
plinth and capping at right anglds to the Une of rake. 

Fig. 3. — Set up the elevation to developed line of concave or tnaids 
face of plinth, and set off the joints which are to coincide with the outside 
joints. To obtain these, transfer the joints from the elevation (Fig. 2} of 
outside face to the plan (Fig. 1), and produce the joint lines through to 
inside face by the lines radiating &om centre, and re-truisfcr to the inside 
elevation. 

Tho method of dravring the section of steps is sbowa by the dotted 
lines and the notation, tbia being similar to the plan. 
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CIRCULAR WORK. / astos 

For the purpose of illuBtratiug the makmg oiffiB^mSiHfratd the 
-working of the stones a plinth block and length of capping are takon, as 
Bhewa by hatched lines on Figs. 2 and 8. The details are given to a larger 
I Boale. 




To work the Plinth Block. 
The block of stone required to work the plinth block will be rectaa- 
^olar in shape, of the extreme length of the bed moold ; and the width 
will he equal to tbe distance across the chord line, and the height will 
be that of the face moulds. 



Fig. 4. — A Shews bed mould of the plinth. 

B Shews face mould of convex or outside face. 
C Shews face mould of concave or inside face. 

Begin by working the bottom bed to a true plane ; then work the top 
bed parallel to it as a surface of operation, and taken to the height of ths 
&ce monld. Scribe the bed monld in on each bed, care being taken to bone 
the points through so that tbe moulds are perfectly out of twist ; proceed 
to work the concave and convex surfaces. For guidance in working this 
lo a true form radiating lines are marked ou the beds taken from the 
monld, and the straight edge is applied on the face to drafts coinciding 
with these. At this stage tbe stooe is a true segment of a hollow 
cylinder, as shewn in Fig. 5. Now apply face mould B (Fig. 4), to convex 
face, and face mould C (Fig. 4), to concave face, and scribe them in to their 
respective shapes ; work tbe joints through, and scribe in the section 
monld H (Fig. 11). 

The top bed, or surface of operation, is now done with, except at tbe 
high corner which forms tbe bed of the baluster seating. Point off the 
snperfluous waste down to the top of the other baluster seatings, and clean 
through the beds and sides of these from outside to inside face, as shewn 
by sketch Fig. 6. 

Nest gauge tbe distance taken from tbe bed or section mould of seating 
of baluster to the convex and concave faces, and work tbe same, thus com- 
pleting the balaster pliuthH. 

For guidance in working the ogee raking mouldings, a bending strip or 
thin lath, and one or two small reverses cut to section of moulding, will be 
all that is required, and tbe stone is finished as in sketch (Fig. 7). 



Bach of the other plinth stones are worked similarly. 
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48 CIRCULAR WORK, 

To work the Length of Capping, 

Pig. 8. — D ShewB bed mould of the capping. 
E Shews face mould of couvex face. 
F Shews face mould of coucave face. 

This stone is worked in precisely the same manner as the plinth — 
namely, by working first a segment of a cylinder to the shape of the bed 
mould and to tbe height of the face mould, as in sketch (Fig. 5). Then 
apply face moulds E and F respectively to the convex and coDcave faces, 
and Bcribe them in. Work off the joints, and scribe in sectioa mould / 
(Fig. 11); next point oflT the enperSuoue waste, and work tbe balueter 
seatings as before described. Trammel lines for raking mouldings and 
work them through, assisted by a bending strip and roTerses, and finish 
by working ofi' the saddle-back weathering. 

The small seating or plinth of baluster is worked on the plinth and 
the capping, in order that a IcTel bed may be obtained in filing the 
baluster. 

Each of the other lengths of capping are worked in a eimilar manner 
to the foregoing. 

Fig. 10. — Is sketch of length of capping finished; this ia slightly 
tilted up, so as to shew the baluster plinths. ^J 

Fig> 11' — Shews eectioB of the plinth, capping, and balnstor. ^^H 
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Plates XX., XXI, XXII., XXIII.— ARCHES. 



CIBCULAR ON PLAN, OR ARCHES OF DOUBLE CURVATURE. 



To describe the conatruction of a Semi-oirculir Aboh in a Ctlindiucu> 
W&LL, tbe development of which on convex or oateide face is a aemi-cir(;le, 
and oQ concave or inside face ia a Hemi-ellipae, the sufBt radiating to 
a centre at springing, and the crown of the arch level or at right angles to 
the verticiil face of the wall. 

Fig. 1. — Shews plan of the arch, BCD being the opening, the aroli 
radiating to 0, the centre of the cylinder. 

To set up the Elevation on the Dsvelopment for the Face Moulds. 



I 



Pig. 2. — Develop the segment A B C oi convex face (Fig. 1), setting 
out the length on springing line as -4 B C from C as the centre ; erect a per- 
pendicular as centre tine, and describe with C B &a radius half of the sonii- 
circle. Set off the joints radiating to the centre C corresponding to the 
nmnber of arch joints reqnired, which in this example is seven. Tbe 
' sqnare boifding d a, f h, g c of vertical and horizontal joints may bo of 
varied sizes. Tbe radiating joints (here shewn) are made equal in length 
from the soffit, and for this purpose from the centre C describe a quadrant, 
cutting the joints at a b c. 

To Jind the Development of Concave Fare, 

Pig. 3. — Divide the quadrant B K (Fig. 2), into any number of equal 
parts — in this example seven — and draw the ordiuates 1, 2, 3, 4, 5, 6, pro- 
jecting the same on to the springing line, and transfer these to tbe segment 
line£ C on plan (Fig. 1) as 1,2,8,4,6,6, and from these points draw radiating 
lines from the centre 0, cutting the segment B' C' at 1', 2', 3', 4', 5', 6' ; 
draw the developed length of B' C on springing line (which is also equal 
to C D' and is half of the inside faee) from C to D' ; transfer 1', 2', 3', 4', 
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5', 6' from Fig. 1, and draw the ordinates of equal height to those of Fig. 3, 
catting Fig. 3 at 1", 2", S", 4', &c , through the points 1", 2", 3", 4", Ac; 
draw the half of semi-ellipse, which givea the corre of the arris to Uie 

aoffit. 

The length of the joints ic Fig. 8 is determined in the same manner 
KB in Fig. 2 — namely, by means of ordinatee. One joint is here given as an 
example : 

From A No. 2 A (Fig. 2) drop a perpendioolar cutting the springing 
line at 2 C ; and from 2 (7 to 2 transfer to 2 C and 2 on the segment 
line of plan (Fig. 1), and draw radiating lines from 2 (7 to the centre O, 
cutting the segment A' C at 2d; transfer the distance from 2d to 2' on 
to the Bpringing line (Fig. 3). Set up ordinate and make equal in height to 
a on Fig. 2, and from 2 j4 to ^4' (Fig. 3) draw joint line, which also radiates 
from the centre C. 

The monlds required for working each arch block are a bed mould and 
two face moulds (one to the convex and one to the concave face) ; these are 
already set out on plan and in developed elevations, bat now require 
separating. 

As an example. No. 1 A (Fig. 2) is the springer. For the bed mould 
take ^ B 2 and A' B' 2' from plan (Fig. 1), and transfer to 1 C (Fig. 4). 

The dotted line B B' shews the line of the soffit on the bottom bed, 
the line a a' the line of the arch joint on the top bed, A A' the line of 
radiating vertical joint, and 2 2' the line of arris of the arch joint. This 
gives the plan of a segment of a hollow cylinder to the extreme size of the 
stone. 

No. I ^1 (Fig. 4) is the face monid for convex face, No. 1 B (Fig. 4) is 
the face moald for concave face, and both of these are transferred from 1 A 
and 1 B (Figs. 2 and S) with the addition of the square line 2 2 and 2' 2'. 

The stone for the arch block should be large enough to work the hed 
mould square through ; if there is a " wanty " corner in the rongh block, 
this may be arranged for in the comer where the stone has to be cat away 
for the soffit or the top joint. 

Work the two beds bottom and top parallel to each other and of the 
height of the face mould, scribe in the bed mould No. 1 (7 on both beds 
(to be correct this should be boned in), the vertical joint A d being at 
right aiigloB to the bed. Next work the convex and concave faces through, 
and also the radiating joint A A', the block at this stage being a portion of 
a hollow cylinder similar to sketch (Fig. 7). 
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It may be obeerved that the eofSt is a winding or varpod surface, and 
it will be worked Hlmilar to the soffit of ninder step, as prGviousl; described 
oa page 88. 

To work the Second Arch Stone, No. 2 A (Fin, 2). 

For the bed moald 2 C7(Fig. 5), project the. extreme pointa a and 
4, No. 2 A {Fig. 2) on to sprin^in;; line ; transfer these to the segment 
line A C oa the plan (Fig. 1). This gires from 2 C to 4 and 2 d to 4', 
which encloses the bod mould ; a a' is the vertical joint and arris of the 
arch joint a 2, the dotted line 2 2' is the horizontal line of the joiut on 
BolSt ui bottom, and tho line b h' is the arris at the top of arch joiot, 
4 41 is tlie bottom arris of the top joint to soffit. 

No. 2 A (Fig. 5), is the face monid for the convex face, and No. 2 B 
(Fig. 5) is the face mould for the concave face ; both of these are transferred 
from '1 A and 2 B (Figs. 2 and 3), with the addition of the square line 4 b, 
4 C, and 4 1, 4 2. 

Work the top bed Grst J h. Ah, and take the bottom bed a% A C 
parallel to the top and of the height of the face mould (this is a surface of 
operation, all being cut away except arris 2 2 a, which must be kept tra« 
across the bed). Scribe the bed mould No. 2 C (Fig. fi) on both beds. 
Now work the two faces convex and concave through, and tho radiAting 
joiut a a' square with the top bed, bringing it again into the shape of % 
portion of hollow cylinder, as in sketch (^ig. 7). 

Scribe the face mould 2 ^ on the convex and 2 B (Fig. 5) on oonoara 
faces. Work the arch joints a 2 and b 4, and fur the soffit cut in th« 
draft 2 4 on the convex and 2 a, 4 a on coucave faces, and work tbroogb 
IB previously described. 

The other arch stone 3 A and keystone are worked in a similar manner, 
the general principles of working being the SHme. 

Sote. — The radiating joint lines on tho developments (Figs. 2 and 3) 
to be geometrically correct should not be sLraiglit, being slightly curvt'd. 
This ia apparent on cutting a cylinder by a right line obliquely, the d«r 
rmlopineat of wbicb is a compoand curve ; but in this case the curve iBd|M 




jj ^' ^ '^ 






I'LATE. XXI 



FIG. 4. 



V 


1 


ST" 


\ 

FACS M9l\ 






j^ 


i£. 


Jii^ 







A' ^, 




a. ^^"'"^•^v^ 




FACB MOULD 


^ 


|A 





A 3 e 

FIC.IZ 



... ^nO 




dLS 



T 


i ^ 

FACEl MOULOJ 

i2A ! 


> 


fi_ 


* i ' 


I 


4- 


^-V 



FIG .6 









FIG.\3 



^\Ck AlV 



ARCHES CIRCULAR ON PLAN 



DEVELOPMENTS 





THE NEW YORkI 

PUEIJC 1I8RARY 



slight as to be Bcarcely peroeptible, and need not in the present asd 
following example be taken notice of. 



To constrnct a Seui-oibouIiIR Aboh in a Gttjhdbioal Wall, whose line 
of soffit on the plan is parallel to tbe axis, the axes of the two cylinders 
intersecting each other st right angles. 

I*tg. 8. — Shews the plan of the arch, BOD being the opening. 

Figa. 10 and 11 are the developed elevations. 

In order to prevent confusion with Figs. 9, 10, and 11, and to make 
matters easier of explanation, three diagrams are here shewn containing 
Fig. 15, Figs. 16, 17, and Figs. 18, 19, these being slightly exaggerated 
to shew more clearly the working. 

Let Fig. 15 be the plan of segment of cylinder, with the semi-cylinder 
penetrating the same at right angles to the axis at a c, b d. 

Let Fig. 16 he the square section of the quadrant of cylinder, and 
divide thia into any unequal nnmber of equal parts corresponding to the 
nnmber of arch stones required in Figs. 10 and XI, which in this example 
is seven, as 1, 2, 3, 4, 5, 6, 7, and project on to the segment line a c b oa 
plan (Fig. 15), as C 6, 5, 4, 3, 2, 1 ; trausfor thin to the springing line a b, 
1, 2, 3, 4, 5, 6, 7 (Fig. 17), which is now the developed line ; erect ordi- 
nates, and make them equal in height to the ordiuates of the square section, 
as 1', 2', 3', 4', &c. ; draw line through the intersecting points 1', 2', 3', 4', 
Ac, giving the curve required on the development at the point of penetra- 
tion for the outside or convex face of cylinder. 

For the development of the inside or concave face, let Fig; 18 be the 
square section, divided into seven equal parts, projecting the ordiuKteu a« 
before. Transfer from Fig. 15 1", 2", 3", 4", 5", 6', 7" to the springing 
line (Fig. 19), erect ordinates and make them equal in height to those of 
square sectiou at 1, 2, 3, 4, &c., and through the intersecting points 
1", 2", 3", 4", &c., draw the line giving curve required at the point of 
penetration for the inside or concave face of cylinder. 

For the joints, draw radiating lines at 2, 4, 6 (Figs. IR and 18), and to 
make them of equal length draw a quadrant line with radius of the square 
section as/5 ^i P'oject/^fl /i on to plan (Fig. 15) as fg h, and transfer to 
the springing line (Figs. 17 and 19) ; erect ordinates at f<f h, making equal 
in height to those of the square section. Next draw the joint lines h 2', 
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g i, f c' on Fig, 17, and k 9", g 4", and / c" [Fig. 19) ; the developed 
length of joint is thus obtained. J 

To gft up the Elevation on the Developments for the Face Moulds. 

Figs. 10 and 11. — Let A E" he the sprioRing line, C K the centre 
line, ftod L K M dotted line the square section of the cylinder whnse centre 
18 C. For the development B K D proceed as previously described, and 
divide into any number of equal parts for the arch stones required — which 
in this example is seven — and draw the joints ; the sqaare bonding a b, bf, 
f I may be set out at will, bat should be set out from the inside or concave 
face, BO as to obtain a parallel arch joint. 

The joint c b\ No. 'i C (Fig. IS), which is the arch joint cutting out to 
the vertical joint V, illastrates this. 

The moulds for working each arch block are a bed mould and two face 
moulds. These are already set oat on plan (Fig. 9) and elevations {Figs. 10 
and 11), except the addition of a square line to the extreme size. 

To work the springer ; 

For the bed mould take Ae.Bd from the plan (Fig. 9) and transfer to 
1 C (Fig. 12) ; the dotted line S B' is line of the sofBt on the bottom bed, 
the line c c' is the line of joint on top bed, the line d d' is the line of 
arris of the arch joint in sofQt, and the line A A' is the radiating vertical 
joiot. No. 1 A (Fig. 12) is the face mould for convex face, and No. 1 B, 
Fig. 12, is the &ce mould for concave face ; both of these are transferred 
from 1 A and 1 B (Figs. 10 and 11), with the addition of the square 
line e e'. 

Work the two beds (bottom and top) parallel to each other, and of the 
height of the face mould. Scribe the bed mould No. 1 C (Fig. 12), on both 
bcdfl, and work the two faces convex and concave through, and also the 
vertical joint A a, which must be at right angles to beds ; this will form a 
portion of a hollow cylinder simitar to sketch Fig. 7. Now scribe in the 
face moulds 1 A and I B (Fig, 12) , on the convex and concave faces re- 
spectively, and work the arch joint c d through and for the soffit, cut in 
arrises to the lines, and work drafts parallel to the bed B B' until the 
whole of the soffit is fiuished. 

In this arch the soffit is not a winding surface. 




To trork the SccotuI Arch Stone No. 2 A (Fij. 10). 

Let No. 2 C (Fig. 13) be the bed moald, project the extreme poioU 
6 fc. No. 2 A (Fig. 10), on to Bpringing line A C. This being a developed 
face it will require folding back on to the segmeut line A G E of plan 
(Fig. 9), aa b d h, and transfer this to No. 2 C, which gtvcB the bed 
mould. 

No. 2 A (Fig. 13) is the face moald for convex face, and No. 3 B 
(Fig. IS) is the face mould for concave face, and both of these are trans- 
ferred from 2 A and 2 B (Figs. 10 and 11), with the addition of the squsrs 
line I- 

Work the two beds (bottom and top) parallel to each other, and to the 
height of the face mould. The bottom bed is worked as a surface of opera- 
tion for the application of the bed mould, and it is all cut away except the 
arris d d'. Scribe tbo bed mould 2 C (Fig. 13) in on each bed, and work 
the two faces conTe:c and concave through, and scribe in the face moulds 
2^ and 2 B {Fig. 13). 

Work the vertical joint b b square with either the top or bottom beds, 
and work the bed 6 c and joint c d ; then joint g h, and, lastly, soffit d k. 

Fig. 14. — Nos. S A, & B, and 8 C are the face moulds and bed mould 
of the third arch stone, and together with the keystone are projected and 
worked in precisely the same manner aa the foregoing Nos. 1 and 2 stoaes. 



It will be advisable for tbc student to work smalt models, which should 
be couBtnicted to scale in plaster, clay, or other soft material. The moalds 
for these models may be cut out of stout drawing paper, and in their 
application will be found the best method of obtaining knowledge of these 

Bulijects. 
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To constrnct a SEMi-ciBonLAS Arch Kib, the oblique angle of which.l 
does not extend more thau ten or twelve degrees from a right angle, the ^ 
joints being parallel to axis, and is the same planes. 

This is not a difficult problem, as the arch within these limits may be 
Bet out and worked as a right arch ; but beyond these a different principle 
of construction is necessary. 

The archivolt and arch riba to coffered vanlting at the entrance to Bur- 
lington House, Piccadilly {about 20 feet span), and the arcbivolt at entrance 
to the Criterion Restaurant, Piccadilly, which are similar to the above, were 
set out by the writer, and worked as herein described. 



Kg. 



Ihewa the elevation of the arch, which is a semi-circle. 



I 
I 



Pig. 2. — Shews the plan of the arch, B Q and D J being the opening, 
B D and G J the inclination or angle of skew, E and F the centres, A 
and H the outer face line of the arch, and C K the inner face line of the 
arch. 

There is no difference in the outer and inner faces of the arch, both 
being alike, but the terms are here used for purpose of explanation. 

Project A C, B D and G J, H K from the plan to the springing line 
(Fig. 1), Aa a c, b d and gj, h k, with e as centre, and e a and e 6 as radius, 
describe the semi-circles a o h and b m g, for the outside face, and with/ 
as centre, and the same radius, describe the semi-circles cp k and d nj, 
for the inside face. For the joints, divide the arch into any convenient 
nnmber of eqaal parts — in this exampli; aeven — as qr a t uv on line b m g 
of itttradoa, and with the same divisions repeat on the line d nJ a.a q' r' »' 
(' n v' ; from the centre c draw radiating lines throngh these points, and 
produce to the outside curve or extrados for the outside, and for 
tbe inside of the arch ; repeat the same from the centre /. It will 
be observed that the direction of joints is perfectly horizontal, the 
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ItDes q q', r t^, $ >', Itc, beiog level ; the railistiog liiiefi and joints are also 
p»rallcl to each other, axti are therefore in the same plane. 

Thia is all the setting out reqaired, with the exception of the joiat 
moulds. 

To work the Arch Slonet. 

Fig. 3. — Let No. 1 i/ he the face mould of the springer and A and B' 
the joint moulde. 

The face mould 1 L, is transferred from the elevation Fig. 1, aud the 
hottoni bed or joint monld A, from plan (Fig. 2) ; for the joint mould B, 
draw a line parallel to joint e f, and project e' f and g' h' as c/and g h, 
of an equal and parallel thickness, as .V X at A and B. 

Work a b' e' f outside face of springer No. 1 L, to a plane surface, and 
cdg h inside, face parallel to it; scribe the face monld in to extreme 
size on each face as a' d' e' g' h' ; scribe in the segment line^' b' giving 
arris of sof&t on outside face (this may he done by drawing the mould back, 
as h' d' is the same segment and also the same length as/" b'). 

Work the bottom bed A which is horizontal, and square with the 
vertical face, and scribe in the bed mould as abed, which mil coincide 
with the lines ou the face mould : now work the top joint B, this from 
the outside face will be full of the square, or, in other words, it makes an 
obtuse angle with the vertical face. This, however, is given by the face 
mould, as e f is line of joint on the outsjde, and g' h' on the inside. 

Scribe in the joint mould B as efg h, and work the soffit b' d' f h' 
through, as in a right arch, and finish with the back joint a' c e' g'. 

Pig. 4. — No. 2 L is worked similar to No. 1 L; the top joint mould 
B of No. 1 is the bottom joint mould of No. 2, and the top joint mould 
C of No. 2 is the bottom joint mould of No. 3, and so on, — this is self 
evident. Tlie bevels of these joints are fooud by projecting the points of 
the face mould, nsjkl m, &c., as before described. 

Begin by wurking the two vertical faces efj k and g h I m parallel to 
each other, scribe in the face mould No. 2 to the extreme size &i efhjlm, 
and work both joints B and C; the top joint C is full of the square, 
whilst the bottom joint B is slack of the square from the outside face, the 
amount of the obtuse and acute angle bemg given on the face mould. 

Fig. 5. — No. 3 L and the key-atone are worked precisely similar to the 
foregoing. 

One set of moulds for one half of the arch only is required, as the 
fbm- face moulds and the four joint moulds will work the complete arch : 
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being a pluin arch without mouldings, the Btonee are reversible ; tbia is 
apparent on looking at the elevation, but shonld there be an arcbitruYe 
motilding on one face, a mould to each etoae is then required. 



To oottstrnot a SpH£&tCAL Niche in a straight wall with horizontal 
Bplay beds, and with vertical joints. 

Figa. 6 and 7- — Shew the elevation and plan of the niche. 

Let A E he the face line of the niche on plan (Fig. 7), B D the 
opening and C the centre ; with C B ax C D as radios, and C as centre, 
describe a semi-circle li K D, which is plan of extreme size of inside of 
niche ; project A B C D E to the springing line on elevation (Fig. 6), as 
ab c d e, and at c erect perpendicular for the centre line. With c as 
centre and c b or c d na radius, desoribe the semi-circle b k d for the onter 
curve, and divide this into five equal parts as &t/ghi; from e draw 
radiating lines through these points of division, cutting the horiaontol bed 
a,ilm n o, giving the joints, the bevel of which will be continued bori- 
sontally round the niche as at/ t and g ft. For joints to the plaD draw 
ordinates at f g h i and I m, &c., and project them on to line A E on 
plan (Fig. 7). M F O H I and L M, ka. ; at L F M G describe the semi- 
circles, giving the horizontal line of splay joints. For dividing joints on 
the plan, take the second course first and divide the line of semi-circle 
F Q I into four equal parts as P Q R, and from C draw radiating lines 
through these divisions, piodncing them on to the line L N 0, which gives 
the joints. T'.ie epringera 1 L and 1 i? in the liret eourso will require to 
be about half the depth of others in the same course, in order to break 
the bond (as will be seen by reference to the plan) ; therefore, on the line 
B K D, set off say little more than half for the two springers &b B S and 
D V, dividing the remainder into three equal parts &b at S T U V, and 
draw the lines through, radiating &om the centre to the back, giving the 
joints in the bottom course. 

The top coarse No. S is in one stone, and to prevent any tendency to 
slip out of its place forward, the upper part of bed may be kept square ; 
this would require notching on the inside, as M M 2 and N M 2 OQ tliii 
p/MB, and m 4 4 aod n 5 5 oa tho elevation. 



Niche elevation — 
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'bS'Vertical joints are shewn on tbe elevation by projecting up from 
the plfiu, as eliewn by the dotted lines w p x q, Jic. ^^1 

To work the Springer. ^ 

Pig. 6. — 1 A is the bed mould transferred from the plan (Fig. 7), the 
line A F being the vertical face on the front, F W tbe horizontal line of 
aiTiB of soffit Hiid splay joint on tbe top bed, L the outside line of splay 
joint OD top bed, the dotted liDt3 B S tbe line of soffit on bottom bed. If H" 
the line of vertical radiating joint, and A A' the line of vertical face 
joint. 

1 L is tbe face mould transferred bom the elevation (Fig. 6), which 
will also apply as joint mould at W If" 

The form of the stone required to work this will be a weil<;c-abape 
prism, containing the bed mould to the extreme size on the top bed as 
A F If W ; the bottom bed is a little smaller, and is contained within 
tbe lines A B S W, and of tbe extreme height of tbe face monld from 
a to a'. 

Begin by working the front vertical face A B F, and scribe the face mould 
1 L on, as d bfl a. Work tbe vertical joint A A' m a a' square with 
tbe front face, and bottom and top beds square nith the front face, sonbing 
on the bed mould I A, and also the inside vertical joint TV W, scribing in 
the face mould as ab fl a'. It is uecessary to work the whole of the 
top bed, although a portion from / to/1 will be cut away for the splay 
joint, in order to get horizontal liue F W at/; to obtain this arris, square 
dowu ihe concave line from F to It' to the depth at/, or a draft from J"' to 
W, may be worked by tbe aid of a templet. This being done, trammel 
tbe line/parallel to/ 1, giving tbe arris liue required; the line L ii 
marked on the top bed with tbe templet, and the splay joint from / to I 
then worked off. The soffit now remains to be worked : cut in tbe drafts 
B S on the bottom bed aud F W on the top bed, and drafts hfoa tbe 
face and joint ; a convex templet is used as at g for the intermediate drafts, 
which are cut in as close as convenient, ontil tbe whole surface is 
worlied. 

The templet g most not be applied parallel to the joints, but to lines 
radiating from the centre. 

The three No. 4 stones will be worked similarly to tbe foregoing ; one 
vertical joint is worked first as a surface of operation, instead of the front 
fiace as in tbe springer. 
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^Tiowa. J To work Ko. 2 L Stone. 
""Fig. 9. — 2 B is the bed mould trausferred from the plan (Fig. 7), Um 
line li G being the vertical face on the front, and O Y the horizontal line 
of the arriB of soffit and the sploy joint on the lop Led, M M' the ontside 
line of the aplay joint top hed, the dotted line F V the Hue of soffit on 
bottom bed, ]' 1" the line of vertical radiating joint, and B B' the Une of 
vertical face joint, 

2 L is ihc fuce monld, transferred from the elevation (Fig. 6), which 
will also apply as joint uoould at )' I''. 

The form of atone required to work this will be a wedge-shape prism, 
containing the bed mould, to the extreme size as B G 1' F 1, and of the 
extreme height of the face mould, from / 1 to i 1 . 

Begin by working the front vertical face, and scribe the face mould 
2 L on as b I bfg m. Work the vertical joint h b' square with the front 
face, alfio the top bod, and scribe the bed mould on. Work the bottom 
bed aa a surface of operation; the only part required being the arris of 
the splay joint, and soffit J*' P, the rest of the bed being cut away. 

This ia the easiest and most accurate vs&y of working, but the bed 
need not necessarily be worked as a whole, a portion only being required, 
sufficient to obtain the arris line F P ; in this case the soffit F G should 
be worked after the arris line is drawn on the bed, by a convex templet 
made from /to tj, and the splay joiut is worked from a bevelled templet 
made from tj / b. 

The remaining portion of the stone is worked as before described to 
springer. 

The two No. 5 stones are worked similarly. 



To work the Keystone No, 8. 

Pig. 10. — 3 C is the bed mould transferred from the plan (Fig. 7), the 
line M A' being the vertical face on the front, M C 3 N the top hne of 
the splay joint, and C \ H the lin« of orris of soffit, and the splay j< 
on bottom. 

No. 3 is the fooe monid transferred from the elevation (Fig. 6). 

Begin by working the vertical face M S, scribing in the face monlt 
ts g h m n. Work the top bed through square with the face, scribing in 
the bed mould, also the bottom bed parallel to the top at extreme points 
g and h, and with a templet scribe O C 11 the arris of the soffit and the 
tplay joint. Work the joint round to the splay lines, then the soffit by 
eatting in the draft ^ c A on the front, and with a convex templet 
/jviD CtoC 1, oomptete the turhoe. 
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The niche need not be jointed as here ehewn, for muali depends { 
its size, and the size of the atone convenient to use, but the general I 
principle of working will be the same- 



To construct a Sphbbical Niche in a straight wall, with joint! J 
radiating from the centre. 

Figs. 11 and 13. — Shew eleTstion and plan of the niche. 

Let ^ £J be the vertical face line of the niche on the plan (Fig. 12), 
B D the openiug, and C the centre. With C B or C D ab a. radius, and 
C as a centre, describe the semi-circle B K D, which is the plan of 
extreme size of the inside of niche, and project A B ^ D E to the 
springing line n e on the elevation (Fig. 11), as a 6 c (2 e. At c erect a per- 
pendicular for the centre line, and, -with c as centre and cb or c d %% 
radins, describe the semi-circle h k dfat the outer carve- With e y as a 
radius and c as the centre, describe a semi-circle for the centre stone, which 
may be of any convenient size. Divide the Bemi-circle b kd into seven 
equal parts as/tf h ij I, and through these points of division from c draw 
radiating lines catting horizontal beds at m n o p, &c., and the centre stoqe 
At $ t u V, &c., which gives the joints. Draw ordioates from fg h i, &C; 
and project on to the line A B &b F G H I, &c., and repeat the same at 
1 1 u V, iic., on the line Y Z, giving joint lines on the plan : to determine 
points in the curve of the soffit for templets, the dotted lines at the right 
hand of the niche shews how they are obtained. The dotted seg- 
ment line from 1 to I, 2 to 2, 3 to 3, &c., on elevation will be the section 
of Gurve at corresponding points on the plan at I 1, 2 2, 3 3, &c., and 
also gives the points ia the line of curve for the joints on plan, although 
the last named is sot necessary for the setting oat or the "forking. 

To work the Springer 1 L. 

Fig. 13. — 1 A is the bed or joint mould transferred from the plan 
(Fig. 12), the line A B being the front -vertical face, B Y the line of soffit, 
Y Y 1 the splay joint, and A Al the vertical face joint. 

No. 1 Z. is the face mould transferred from the elevation (Fig. 11). 

The form of stone required will be that of a wedge-shape prism (as 
in sketch, Fig. 14), containing the &ce mould to the extreme cize aa 
a' ay am,. 

Begin by vorldiig the bed or joint aby^ kee^in^ the segmental line 
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B Y fair for arriB, and Bcribe ibe bed mould 1 A on. Work the ^eriietl 
£bu)6 and scribe in tbe face mould 1 L, and tbe other bed ifi/t, aeribing in 
the bed monld 1 A. Work the vertical joint a a\ and top bed ef m, and 
lastly, the soffit, the working of this being gnided by one or two templets 
made from 1 1, 2 2, Ae. 



The remaining stones are worked similar to the foregoing, keeping 
in mind the principle that the stone is contained within the wedge-sbape 
prism, thus making it easy of comprehension. 



Ifg^'l 



Plates XXVII., XXVIII, XXIX.— 
CYLINDRICAL VAULTING. 

To obtain the Pbofilbs or Cobvatubk of & Oboin. 

Fig. 1. — Let A B C D he a, rectangular plan, itH vault to be iuter- 
aected bj two semi-cjlinderB. 

Bisect the line H J, and with f as a centre, describe the Bomi-circle 
Q H J (the given section), which divide into anj nnmbur of equal parts in 
this example 12, and project ordinates 12 3 4 5, &c.. throngh the springing 
line H F J oa to the diagonal line A E D aa 1' 2' S' 4' 5', <&u. Erect 
ordinates perpendicular to the diagonal, and make them eqnal in height to 
those of aemi-circle G H J, and throngh the points of interseotion draw 
the semi-ellipse, which is the curve of the groin. 

The outer profile K L M id obtained in the same manner, namely, by 
projecting ordinates from the diagonal, and making them of eqnal height 
to those of semi-circle, and tracing setoi-elliptic carve through the pointt 
of intersection. 

These profiles may also be obtained ij means of an elliptio trammel, 
taking A D and K L respectively as the major axes, and E N and Af as 
the minor axes, and drawing semi-elUpeeB by a continnona curve. 



To obtain the Pbofileb for the Annular Oboin. 

Pig. 2. — Let A B C Dhethe given plan. 

Produce A C and B D until they meet in the point A", which ia the 
centre of the radiating vault ; bisect the line A C and B D at E and G, 
and describe the two aemi-circles A J C and B D H the given section ; 
divide the diameter of either semi-circle a& A C into any number of equal 
parts — in this example 10 — the laat division from \{o A and 9 to C may be 
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ag&in divided as at 0, aod erect ordiiiRtes h8 1 2 3 iTT&c, ontting the flemi' 
circle at 0' 1' 2' 3' 4' 5', Sm. ; at the ceutio A', with radius 12 3 4 5, 
iiC, OD the diameter A C, desoribe conctiatric arcs to the diameter B D. 
Divide the segmental line A & B into the same number of equal parts as 
the diameter ^ C, aa O 1 2 3 4 5, &c., and from ttiese points draw 
radiating lines from centre .Y, intersecting the above arcs at 0° 1" 2" 3" 4° 6', 
&c., and through the points of intersection draw the curve, giving the 
plan of groins A F I) and C F B. 

To describe the outer and inner profiles, develop segmental line 
A 5 B A,a right line i h, and C f T> as right line c d, and tl^ansfer tb^ 
divisions 12 3 4 5, &c. ; erect ordinates as O' 1' 2' 3' 4' 5', i&c, equal in 
height to those of the semi-circle A J C, and through the pointa 
O' 1' 2' 3' 4' 5', &e., draw the carve which gives the true sections. 

To find the profile ou the diagonals A F D and C F B, develop 
line A F D as right line a F d, and transfer divisions 0" 1" 2" 3" 4" 5", &c. 
on the same, erect ordinates, and make ihem equal iu height to those of 
the semi-circle A J C i throogh the poiuts of intersection draw the curve, 
giving the true sectiou at the mitre ol' groins, when bent or worked, so aa 
to stand on the curve ^ i"' Z> on the plan. 



To construct a RecTAitQULAB Vault, intersected bjtwo semi -cylinders, 
crossing each other at right angles, and of equal height, each course of 
8tone being level and parallel to the aies of the Cylinders. 

Fig. 8. — Let ^ B C D be the springing of the groins, A E D and 
C E B plan of the groins or intersection of cylindric surfiicea, F H G is a 
section of the soffit or intrados whose profile is a semi-circle, and I K J a, 
section of the outside or extrados, both of which are concentric semi. 
circles. The form of this section determines the shape of the groin and 
outer profile. L M N and P Q are eections respectively of the intrados 
and extradoB of the semi-elliptic profile, the curves of which are found by 
the method described in Fig, 1. 

To obtain the joints, divide the flemi-circle I J K into any unequal 
Domber of equal parts (convenient to tlm size of the stones), in this 
example 13, and draw the arch joints radiating from the centre li as 
a' b' c' d' e' J', &c. From the joints on the soffit, as a (j c d c/, &c., project 
lioeaoD to the plan, cutting the diagonal line A E — C E at a b c d ef, &c. ; 
and, from these points of intersection, project lines on to the semi-elUpsa 
L H y lor intrados, and project poLOta from tib« eiiiwloft. I J, ta tli« 
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extradoB 0"F7 RHii d ra w lli w ■jtint lines tbroagh, which gives the directioo 
and positiou of jDiDtB. 

Tho vertiL'al cross joiots in viiult ma; be dranit at pleasare, care being 
tnkeQ to "boDiI" bj breaking joint, but the angle qaoiiiB of the groin 
mast be treated differently, and for this reason : the extrados of the arch 
is set out on the plan as shewn on the right hand half, and; hy noting Uu 
joints 3 4 5 6 at y f/ r IV, it will be obaeryod that the vertical joiitbt of 
the groins are set out to the mitre, which governs the size on the aoffit 
If the stones were set out less than this there ^^ould not be so good a bed, 
as this size should be the minimum. 

The dotted diagonal lines on the half plan of the intradoa shew the 
mitre on the extrados, and the dotted diagonal lines on the half plan of the 
extrados shew the mitro of the groin on the intrados. Although tiw 
extrados is here shewn apparently as a finished face, yet in practice it ia 
not so, as it is generally left loagh, and stepped oat sb a seating for 
concrete. 

The sionea whioh preseot any difficulty to the working in thia form of 
vault are the angular groins, and these are the weakest part of the vault, 
on account of each stone acting to some extent as a corbel, and one corbel 
standing upon another, as indicated by the sketch (Fig. 10). Therefore 
care must be taken in working thens trne to shape and form. 

The stones in other portion of the vault may be worked as tboae in a 
right arch. 

The easiest way of working either of the groin stones is to take a 
block cubical in form, and containing it, as shewn in Fig. 6 B ; and, althongh 
in BtoQCB No. 3, i and 5, there is a little waste attached to this method, yet 
it gives the best restdta, and is more correct in shape when worked than by 
using bevels. The danger of using bevels is in the appUcation of them, 
that is to say, should there be the least deviation from the actual position in 
applying the bevel, the stone wonld not he true. This would not be of so 
much consequence were it an isolated block, bat where it is sarronnded by 
others, and forming a cylindrio surface, it is of importance. 

Fig. 4. — Shews a quarter plan and profiles of the vanlt to a larger 
scale, for the purpose of shewing more clearly the working of the groins; 



CYLIKDHIOAL VAUI/ITSO. 75 ' 

in actual work this is oil that ia ueceeBar; to fiet out, as the set of moitlds 
of one groin will work the throe others If "hiuided," that is worked ia 
'pairs. 

Fig. 6. — Is the springing etono. No. 1 is the bed monld, 1 A and 1 B 
the joiDt moulds. 

Begin by working the bottom bed, this being horizontal, and acribe on 
the bed mould ; next work the two vertical faces or joints c a & h, and 
scribe in the joint moulds 1 ^1 and 1 H, then the top splay joint c </, and 
Ustly the carved soffit, care being token to keep the mitre true. 

Fig, 6A. — Shews a sketch of this stone finished ; the working of thia 
differs very Uttle from that of an ordinary arch stone. 

Fig. e. — la the second stone. No. 2 is the bed moald, and 2 A and 
Q R the joint moulds. 

Work the two beds parallel to each other, and of the extreme height 
of the joint moold from a to iJ, as surfaces of operation ; labour need not 
be thrown away on these beds, as they may be roughly chiselled over and 
at the same time true : the mason shonld know just where to put the work 
that is necessary, in some cases, jterbaps, a couple or three straight drafta 
being all that is required. This done, scribe in the bed mould No. 1 on 
the bottom and top bed. Work the vertical joints c a d b, scribing in the 
joint moulds 2 A and 2 B. The position of these moulds is given by the 
circumscribing rectangle, coinciding with the lines on the bed mould ; next 
work the splay beds, and then the carved Boffit guided by a convex templet, 
keeping the mitre also true. 

Pig, 6A. — Shews a sketch of the stone when finished. 

Fig. eB.— Shews a sketch of the same contained within the circom- 
Bcribing prism. 

Fig. 7. — Is the third stone. This is worked precisely as the last 
named in Fig. 6. 

Pig. 7A. — Shews a sketch of this stone when finished. 
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Fig. B.— Is the key-8tone No. 7. 

Tu working this etona commenoe on the soffit pltme, the pointG a i 
scd e/and poiDts opposite these being in this phme, which may be taken 
as a surface of operation. Scribe in the bed monld No. 7 ; the dotted lines 
c d and g k shew the finished arris on the soffit. Work the two joista a b 
and the two joints e /at right angles to the plane, and scribe in tbejmnt 
monlds 7 A and 7 B, then the splay joints a c~fg, Ac, and lastly the eon- 
cave surfaces c d and g h. The mitres of intersection being here ntj 
obtuse must be carefully worked. 

Hg. e. — Shews a sketch of one of the ordinary arch stonea between 
the groins, which is worked similar to that of a right arch. 



Tig. 10. — Shews B aketch of the vaalt. 




Plates XXX., XXXI., XXXII,, XXXIII— DOMES 
AND PENDENTIVES. 



The Dome may be generally described as a convex roof or vaalt, 
ooTOiing a. circniar elliptioal or polygonal area. 

Tbe Peiidentites are the corbellings teBting on the internal angles of 
piers, and support the dome. 

Pig. lA. — If a hemisphere or other portion of a ephore, a & a, he 
intersected by vertical planes, a d c, equidistant from its centre, the angnlar 
or Epandril portion, e e, between the bonndaiies of tbe planes are pendentives. 

Pig. 1. — Shews half plan of square area, covered by dome and snppor- 
ted by pendentives. 

Pig, 3. — Shews sectional elevation of the dome and pendeotiveB, 
tftkra through tbe centre line E F on plan. 

For tbe making of tbe moulds, and working of tbis vault, a quarter 
plan only is required to be set out full size ; but in order to shew it more 
clearly the half is here given. 

Begin by setting out on the plan (Fig. 1). the rectangle A B E F, the 
line E F being the centre line, and the line C D b^ng tbe transverse centre 
line. Tbe semi-circle E D F a tbe half of inscribed circle, forming wall 
line of cornice and dome. 

Set out the arcbivolt on impost caps at A and B as shewn by batched 
lines, which gives the span or opening of arches, and project on to spring- 
ing line of section (Fig. 2) . 

At c as centre, with c ^ or c A as radius, describe semi-circle ^ ^' k for 
■offit, and semi-circles concentric to this for lines of mouldings forming 
arcbivolt. Tbe arch at crown _/ k must equal in height the width at spring- 
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ing A 0, Pig. 1, so that tlie corbelling of peiidentivos start exactly id 
Kngtcfl ftt A and B on springing lino at top of impost cap. 

Divide the arcbinlo any numberof equal parts — in thiaesaraple? — and 
draw jointH radiatiag from centre c as 1' 2" 3" Sco. ; at extremities of jointa 
aa 1 b 2 b draw horizontal linen for beds (these are better if worked in 
eonical or splay beds, bat as it takes more material they are generally 
horizontal as shewn at Fig. 8). Project 1 &, 2 /> on to wall line of arch on 
plao, fig. l.aud with C as centre describe area 1 3,1 li, giting line of cur- 
vature of horizontal jointa in pendentive. The vertical joints may b*.' drawn 
in at will, hut are here shewn as a,tlB,2B,S B. 

It will be observed that the arch is panelled on soffit, and is shewn on 
eeetion by a chamfer, the detail being too small to shew a moulding. 

Set up the section of cornice No. 6 and project nosing on to plan 
(Fig. 1) as 6-4. For vertical jointa divide cornice into 8 parts, this being 
a convenient number for stones in the dome, and also breaking joint with 
those in pendentivee. 

Draw in the joints which radiate from the centre C(Fig. l)at 6.^, 6 B, 
and project on to the section (Fig. 2). 

The wall line of the cornice, ej\ Fig. 2, is the springing line of dome, 
and eqoals the width E C F on centre line of plan (Fig. I). 

On the line e/set np the curvature of dome, wbicb is a semi-ellipse, 
mad may be atrnok witli the trammel or the curve may be traced throngh 
points in the inter-Bection of lines. 

For the joints divide the dome into any convenient number — in this 
example 9— as Nos. 7, 8, 9, 10, tte., and draw radiating lines perpendicular 
to the tangent of the curve, as at 7', 8*, 9", &c. ; see construction as shewn 
by dotted lines A' X. 

Project 7*, 8*, 9', &c., on to plan (Fig. 1), and, with C as centre, and 
7 A, SA, 9A,&e., as radii, describe flemi-oircles which give horiaoDtal 
Hsm id splay joints of dome. 

For the vertical joints follow diriaions of jointfl in cornice, the same 
number (eight) being required in each coarse, breaking joint, aa shewn on 
pUo and Beotion. 

Vlg. 8. — la a section on the centre line, shewing corbelling out of tha 
paoclentivfl token across the diagonal from fi to I' on the plan (Fig. 1), 
the radios of which equals the distance from C to B, and the prcjnotioB J 
B', y equalling B, ¥ on the plan (Fig. 1). 
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To work the IhmUe Sjiriii<ier So 1. 

Tig. 4. — I A is the bottom bed mould, 1 /J is the top bed mould, uxi 
-t, is the face monld. 

Tbe fitone will require to be cubical in form, and tbe size of bed monld 
*- B, and of the height of face mould 1 L. 

Work the bottom bed and scribe in bed mould 1 A ; work vertical 
Joints A B Bud A C square with the bottom bed, and apply face mould I L 
Xo each joint and scribe in ; Dext take tbe top bed kj parallel to bottom bed. 
"M'ork ont the check D E F right through, keeping tbe nosing of moolding 
fair or clean, and apply part of face mould 1 L coinciding with the mouldi 
marked on vertical joints A B and A C, which gives the soffit line A b, tha I 
^lay joint J k and the nose and mitre line of the archivoU. • 

Work tbe splay joints j h and scribe in the arcbivoh, which is part of 
the bed monld 1 .4; next tbe soffits and panels and archivolt mouldings guided 
by convex templets ; lastly, work the small concave portion of pendentive, 
which starts imperceptibly at the angle G on tbe bottom bed, and increase! 
to </ (7 on tbe top bed. 

The convex templet 1 C gives tbe curvature in the centre from Q — 1 A, 
to X> — 1 B. An obtuse mitre is formed on each side where the spandrel 
intersects the arohivolt, and is shewn by the segmental line j g on the face 
moold 1 L. 

It will be observed that tbe archivolt on tbe bed mould 1 B ia fore> 
shortened, but 1 A, being a square section, is used on all arch joints. 

To work No. 2 Arch Stone. 

Pig. 6.— No. 2 ^ is the bed mould, 2 L tbe fsoe mould, 2 B the joint 
monld of arch, and 2 C the joint mould of a portion of the pendentive. 

This stone will require to be tbe size of the bed monld, and of tbe 
extreme height of tbe face monld 2 L from k to h. 

Begin by working the top bed e c h — 2 L, and scribe in bed monld 
2A,a,&ABCDE. Work tbe vertical joints ^ B and E C square with 
top bed, and scribe in the face monld 2 L, and joint mould 2 C respectively ; 
point o£f vertical side A E, and rough out section of pendentive cfftonx 
joint £ C on to face line N K, and work draft through At J J for nosing. 
Apply part of face mould k d /n k — 2 L, coinciding with tbe face monld 
marked in on vertical joint A B, and work the splay joints h d — n k, and 
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bottom bed a n. Scribe in aruhivolt mould 2 B on joints h d and n k, lod 
rtm the mouldiag through ; clean in portion of peud^ntive c/— 2 C iDU^ 
fleeting with aruhivolt aod forming obtuse milre on the segment line n loll, 

uid lastly, work panelled soffit. 

Fig. e. — No. 8 arch stone is worked in a similar manner to the fore- 
going No. 2 (Fig. 5). 

No. 4, the key-stone, needs "but little explanation, it beinf; worked 
similarly to that of a ri^lit arch, with the exception of the mitre of the pen- 
dentive, which is here very obtuse and loses itself at k. 

The section mould at each joint is S S (Fig. 6), taken to the dotUd 
fina. 

Hote. — The dotted lines shew the projection of coinciding points in 
the &oe and bed moulds of Figs. 4, G, and tt. 

The section of cornice directly under dome is shewn on Fig. 2, No. 6. 
A bed moald for this is required and also convex templets for the mouldingt 
ftnd fillets, these are obtained from the plan (Fig. 1), 6 A being the nose line. 

The working of this stone presents no difficulty. I 

To work tht Vouuoiri in the Dome. ' 

The shape of stone for working one of these is first, s rectangular prism, 
of the extreme length of the bed mould 7 A (Fig. 7), as shewn by circum- 
Bcrihed dotted lines F F, and of the height of joint mould 7 B, and second, 
that of a segment of a hollow cylinder, as shewn in sketoh (Fig. 10), which 
contains the finished block. 

Fig. 7. — 7 A is the bed mould, and 7 B the section or joint mould of 
springer, or first stone in dome. 

Begin by working the bottom bed a e — 7 B, and scribe on the bed 
mould 7 A, the dotted line A A being the wall line on bottom bed, which 
must be worked fair to preserve the arris a. Work the joints D D sqaare 
with the bed, and scribe in the joiot monid 7 B, Work off the top bed c d 
and splay joint c 6, a convex templet giving the arris B B, and lastly the 
concave ear&ce of intrados a b. 

The back £> Z> is left rough. 

Tig. 8. — To work the second atone in dome No. 8. 9 A is the bed 
mould, and 8 £ the section, or joint mould. 
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Work the top bed, ft r d — 8 B, Bod scribe in bed mould, 8 A, to tbo 
extreme aize, as DD, S B, tbe dotted line A A being the horizontal arris 
of joint and soffit at a ; tbe line C C top line of spla; joiot c ; and tlis 
line B B tbe horizontal arria of joint and soffit at ft 1. 

Work tbe joints, B D square with the top bed, and ucribo in the joint 
mould. SB : at points B B, at depth b 1, work a concave draft, and draw 
tbe horizontal line of joint and arris of soffiL Next work off tbe splay 
joiut c ft', also the spla^ joint a e, and lastly the concave surface of intradoa. 

The back, D D. is left roagh. 

Tig. 10. — Shews a sketch of this stone completed. 

It maj be mentioned that the stones Nob. 2 and S (Figs. S and Q), 
previonsly described, are worked to one hand ; for tbe opposite band, tbe 
Batao monlds and templets will do, if reversed. 

No. 5 (Fig. 2), is a plain spherical stone in the peodentive, and ii 
worked similarly to those in the dome, as above described. 



To etmstract a Spoebouiai. Dome, with an aperture at the apex or top. 
Tb« bed-joints are conical sarfacea, and terminate on tbe extrados and 
iDliadoa, in horizontal circles. The vertical joints are contained within ■ 
pUiw, which intersects with the axis of the dome. 

Vlg. 11. — Shews half-plan of the dome. 

Vlg. la. — Shews sectioD of the dome through the contra. 

For the makinff of tbe moulds, and working this dome, a quarter only 
il Deceaaary to be aet out full-aize, but in order to abew it more dearly 
Um half is here given. 

Begin by setting ont on the plan (Fig. U), tbe centre lines, ^C^l and 
CK. With C as a centre and C A ka radius, describe tbe semicirale 
A KA, giving the extreme boundary of exterior aurfiwe, or extradoa of 
iS. Tbe tbitknesa of the dome having been datcrmioed as A B, with C 
u ocattre and CB as radius, describe i.h« semiofrolo B B, u shewn by tb« 
itMtd line, girioR the extreme bouodary of interior ntriue, or i> 
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dome. Project lines A and B to Bpriogiag liue, Fig. 12, and with c e aa 
centres set np the section of dome, and divide the same into an; number of 

< eqoal parts for bed-joints as may be convenient (in this example, seven), a» 
b c d e f g, and draw radiating lines for the joints from centre, e. 
Project b e d e, &e., on to plan (Fig. 11), and with C as centre describe 
semicircles b e d e, &o. ; the plan of the erria of horizontal bed-joints on 
exterior is tbas obtained. For the arris of horizontal bed-joints on interior 
sarfnce, project b c d e, &e., on to plan, and draw the semicircles b' e' 

j d' e', iiG., shewn by the dotted lines on right-hand half. 

For the vertical joints each course will consist of the same namber of 
atones (iu this example, twelve), breaking joint directly over each other and 

I dtminishiBg tn size from bottom to lop course. Theso ore set out on the 
plan. 

The stones " hatched in " on the plan (Fig. 11), shew the projection 
of one TODBBoir in each coarse, as 1 2 & 4 6 6 and 7, and, being equal and 

I similar stones, and alike in situation, one bed mould to each course only 

! will be required. 

To work ike Voruioin. 

The shape of rough block required for working these stones by thia 

\ method is a rectangular prism of the extreme length of the bed mould, 

j as 1 .4 (Fig. 14), shewn by the circuniBciibed line, the height being that of 

the joint mould 1 B ; and secondly, that of a segment of a hollow cylinder, 

as shewn iu sketch (Fig. 17), which contains the finished block, the arrises 

only touching the boandaries of the cylinder. 

Fig. 14, — 1 A is the bed mould, and 1 B the section, or joint mould, 

of springer, or No. 1 stone. 

Begin by working the bed, ab — IB, and scribe in bed mould 1 A. 

Work the joints B C square with the bed, and scribe in joint mould 1 B. 

"Work the top bed b' c' as a surface of operation, and scribe iu the line 
] Jj D, which gives the top line of arris of convex surface und of splay joint. 
'• With the templet C C &t c work the horizontal draft, giving the arris of 
' joint and of concave surface. Work the top, dc, to lines as given, aud the 

inside concave surface ac; and lastly, the outside convex surface, b d, using 

templeU made at ac aud bd for guidance. 

I Pig. 16. — To work the second atone (No. 2). 

2 ^ is the bed mould and 2 B the section, or joint mould. Work the 
bottom bed a' b' as a surface of operation, and bed d' c' parallel to it. 
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Iiabonr need not be thrown away on tbese enrfaces, or beda, as the i 
D (1 OD one bed and dd on the other, ia all that is required to be kept fair ; 
the other portion maj be roughly chiselled off, and at the same time kept 
fltraight. Scribe in the bed mould on both beds, bb B C — B C, aud work 
the joints B C square with same ; scribe in the joint mould, nab a d e, 
to each joint. With the templet C C at c work a horizontal draft, and 
draw a line parallel to C, giving the arris of jmnt and <^ ccMicave surface. 
With the templet D D scribe in line on the top bed, giving the arris of top 
joint and of convex surface. Work o3' the spla; joint d r to the lines thus 
given. On the bottom bed, with templet A A scribe in line, giving the 
ftrris of bottom joint and of concave surface. With the templet B B o,ib 
work the horizontal draft, and draw line parallel to h', giving the arris of 
bottom joint and of convex surface. Work off the splay jwnt to the lines 
tbas given, and inside concave surface a c, and lastly outside convex surface 
bd, using templets made at a c and b d for guidance. 

The stones in the Other courses of the dome are worked in a similar 
manner to those last described, except the top course, or rim. 

To work the Rim of Aperture in Dome, beint] Ike top, or No. 7, course. 

Begin by working the top bed c' /, and scribe in the bed mould 7 A. 
Work the joints C F square with bed. and scribe in the joint mould 7 B. 
At a work a horizontal draft straight to a, aud scribe in the templet A A, 
giving the arris of bottom joint and concave surface ; then work the bottom 
joint and spherical surfaces a b and cde. 

There is some difference of opinion as to the best method of working 
the voUBBoirs in a dome, with respect to waste of material and labour. 
Perhaps for the first aud second courses, and also the courttes near the apex, 
DO better method can be followed than the one just described, and, as before 
explained, in reference to vaulting, page 74. This method is simple, gives 
the best results, and the stones are truer in form when worked than by 
using a number of bevels. However, another method is here shewn, which 
saves much material and labour, although greater care ia required in the 
exMutton. 
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Another Method 0/ Working the Vumsnirs. 

Fig. le. — Let 4^ be the bed mould of etone in fourth conrse of dnu. 
(This being one of the cuureeB in which there is much waste by the 
previous method of working, and is shewn by section 4 C, at line e/ii k.) 

For the joint mould, 4 B, transfer No. 4fromEection (Fig. 12),&sdeba, 
Draw e d parullel and e c vertical to the base, or springing line ; /g A t ii a 
rectangle, circumscribing the mould and giving the size of stone reqoiied. 
When compared to that of 4 C, efg b, the difl'erence is at once seen. 

Select a Eituue sufficiently large, so that all the hurfaces and arrises an 
contuiited within it. 

Fig. 20. — Begin by working & plane surface of operaUon, aa fd, lai I 
apply templet 4 A, and scribe in as D K, D E. Work joints D E square 
with the bed; these require careful working, a portion of the joint being 
outside the line of square, as at X X X, but the one portion of joint haviog 
been worked, the other is obtained by means of the straight-edge. Apply 
joint mould to each joint, A»d cla, and scribe in. 

Fig. 21.-^Shews the next operation of working the convex spherical 
surface, by the guidance of a bevel, the stock of bevel being applied in the 
direction of a line radiating from centre C, as the joint lioea E D—4 A, 

Fig. 32. — Shews the third opention, the line b being drawn par*Ual 
to d; A bevel is used, giving the bottom splay bed, ba. 

Tig. 23. — Shews the fourth and last operation, the angular portion, 
tgdc, being cut away aud bevel used for splay joint ; and the concare 
spherical surface is worked by the guidance of a templet made from a e. 

It will be observed in the working of this stone that by this method 
the accui'Hcy of the work depends almost entirely oa the first plane sarfaoe 
of operation, and, should auy errors occur in applying the bevels &om tbi« 
bed, the stone will not be of the shape and form intended. 

The stones ia other oourseB of dome may be worked in a aimilai 
muner. 
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^lATES XXXIV., XXXV., XXXVI., XXXVII.- 
GROINED VAULTING. 



To construct a Groined Vault, id four compartments, square on plan, 
and Bupported b; a central shaft or column, with wall, traDsverse, and 
diagonal ribs. 

Fig. 1. — Ib the inverted skeleton plan of vault, shewing the general 
arrangement of compartments : A A being the wall rihs, B B the transverse 
ribs, crossing the vault at right angles to the wall, C C the diagonal ribs, 
Gpatming across from comers to the shaft, and D D the vaulting surface. 

Fig. 2. — Shews the inverted plan of one compartment, or one quarter 
of the vanlt, with elevation of the wall, transverse and diagonal ribs, each 
being of equal height at the apes, and the ridge line of vaulting surface 
being also level througbont. 

For the purpose of making the moulds, and the working of this vault, a 
amall portion of the plan (one-sixteenth onlj), set oat to full size, is all that 
is necessary, the remainder being a repetition ; but, in order to shew the 
setting out more clearly, a quarter of the plan is here given. 

Begin by setting out the wall lines of vault, then the centre lines of 
wall ribs A B and A C, the transversa ribs B D and C D, and the diugonal 
ribs A D and B C, and aet off on each side of the centre lines the width of 
their section. 

Before proceeding further it is necessary to determine the position of 
the feet of ribs at the springing ; these generally depend on the plan of the 
abacas of cap, and it is also a matter of arrangement, as well as of taste and 
design, so that no fixed rule can be given. 

In this example the ribs are arranged so that the nosings are equi- 
distant from the point of intersection of the centre line of ribs nt A BC D, 
in order that the wall ribs and transverse riba may be of the same cnrva- 
tore, and also that the opening or span between the nosing of springers 
may be equal. 
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Having set out the position of the springers at A B C D oa plan, the 
next process is to fiiid the elevation or contour of the ribs. This is gener- 
ally governed by the wall ribs, which have some opening or arch in the 
wall below them, regulating to some extent the form of vaulting. In some 
cases, perhaps, it may be preferable to begin with the transverse or diagonal 
rib, but this again depends on the shape of the vault. 

In this example the coutour of the transverse and wall ribs are similari 
their spau being equal, as before explained. 

Begin by drawing the wall rib tlrst. Take the centre line A Bon plan, 
and make use of it as a base or springing line. Erect a perpendicular as a 
centre line at M on the plan, and on this set up the height of vault, as at E. 
Let point No. 1 be the centre from which the wall rib is struck, and with this 
SB A centre, and nosing O as radius, draw the segment line S for the nose 
of rib on the soflit, cutting the centre line at apex E ; gauge on the width 
of members of the rib, from the Hue of soffit S b.b H J K, and with the 
same centre, No. 1, draw the segment lines through these points, tbaa 
forming the wall rib. This is also the elevation of the transverse rib. 

The profile of the diagonal rib is now to be obtained, and the first con- 
sideration is the shape of vault. If a horizontal section be taken through any 
one of the compartments, above the springers, and the vaulting, or filling in, 
between the ribs is rectangular in shape and parallel to the sides, the conrsea 
of stone forming the vaulting surfaces are level, and the upper edges of the 
diagonal ribs, upon which the filling-in rests, are portions of elhptic curves. 
These curves are obtained by ordinates, the carvatnre being subordinate to 
the wall rib; this is sometimes done, bnt as the elliptic rib entails more work 
both in the setting out and in the execution, the simpler method of using 
compound circular curves is generally adopted, and with perhaps better 
results constructively. The ribs are thus made geometrically regular, 
while the filling-in surfaces take their chance as it were, and are adjusted to 
the curvature of the ribs, and although twisting to some extent, yet do not 
ofi'end the eye, which is guided mainly by the principal lines, and not the 



Another consideration is the separation of the ribs at one level, at the 
point where they become fully developed. The more eqnally the ribs can 
be grouped together at the springing, without projecting at unequal dis- 
tonoes before each other, the better it is for their separation or clearance ; 
the advantage of this being, that the winding in the vaulting surface is 
much reduced, and is free from that ploughshare-like twist, to which objec- 
tion is sometimes made. The ribs are also equal in depth and of the same 
cross section, and the setting oat and the working generally are easier. In 
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Bomc cases it may be impossible to do Ibis, and the ribs are UieD 
to suit tbe conditions of the case. 

In this example tbe contour of the diagonal is Btrack from centres, 
and these may be varied to snit any adjastment of carrature. 

The point at which the fout of ribs is stroek aboald be on the spring- 
ing tine, neither above nor below, {t>r if above the rib would be stilted, and 
if below an acnte angle would be formed with the epringing line, neidur 
of which results is pleasing. 

Let A D, the centre Hue of diagonal rib on plan (Fig. 2), be the ban 
or springing line for the elevation of rib; produce the ceutre line C B, 
which is perpendicular to ^ Z>, as the centre line of elevation, and on thit 
set up, from the base line to the apex of the soffit of rib, the height A' L, 
equal to the height M E on the elevation of the wall rib. Next in the 
elevation of wall rib, lind the point of clearance, or where the rib separate! 
from the springer, and the full section of rib is obtained ; this will be the 
point in the npper edge of the rib vertically over the point where the sidM 
of the rib intersect at P on plan. At P erect a perpendicular to the fring- 
ing liue A B, cutting the upper edge of rib at in eleration, which is tbt 
point of separatigu, or where the wall rib is fully developed, and clears tba 
springer. Through the same point P, erect a perpendicular to the spring- 
ing line A D oa the diagonal, and set off the height F Q, equal to the 
height at wall rib of O O ; the diagonal rib thus clears the springer at point 
Q, the back edge of the rib at vaulting surface. 

Two points are already given in the curve of the diagonal rib, namely 
at F, the springing, and at L, the apex, but a third is required. Now at point 
Q describe an arc with radius equal to the depth of the rib as at 0, and il 
will be at once evident that the arc furnishes a point through which tba 
curve of rib must be drawn. Commence on the springing line A D, and 
find a centre by which the curve may be drawn from F, to toacb the are 
whose centre is Q, but as this throws the curve too high, and would make 
a cripple, find a ceutre. No. 2, thattnkes the curve stiU higher, that is to A 
as shewn by the dotted Une. Now find a centre as No. 3, and draw curre 
to It from the apex L. An intermediate radius is now required, by which ■ 
cur^e may be drawn touching the arc whoso centre is Q, and intersecting the 
other curves Nos. 2 and 8. This is found at No. 4, and the curvature of 
the diagonal rib thus obtained is easy and graceful, retaining also the 
pointed form. Oange on the width of memberB of the rib from the Une of 
soffit, and with their respective radii draw curyes forming the elevatioD of 
the dia^nal rib. 
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Tbe radii and ceutrea are beat found by repented trials. 

The uext thing to be done is to arrange tbe jointB of the spriugen 
and ribs, and the filliDg-in to the vaalted snrfaoes. 

The jointB of the BpringerB are asaally worked in horizontal or IctcI 
coarKes, except a portion of the top bed, where the riba separate and ore 
fully developed ; this portion is inclined or splayed from tbe level bed, and 
abutment joints are tlina formed which radiate to their centres. 

The joints for tbe ribs may be drawn to any coorenicnt leo^rth to suit 
the size of stones, and they must radiate to the centres from which that 
part nf the rib is struck. 

The diagonal ribs which intersect at the apex and form the kej are the 
same in curvature, and will properly mitre iuto each other ; tbe arms or 
stumps at each side of the intersection are drawn at will to any coDvenient 
length. 

The filling-in to the vaalted surfaces is in narrow bands of stone, fonr 
or five inches wide, and with beds slightly radiating. These bands start 
from tbe point where the ribs separate at the top of springers, and are 
continued in parallel courses antil they meet obliquely at the apex, taking 
then the form of key blocks ; those key blocks are rack shaped, and derive 
support from the bauds which abut against them, and also rest on tbe wall 
ribs and mitre junctions in the ceutro of the vault. Tbe filUng-in bands 
being narrow on the face the twist to each stoue is so small aa to be soaroely 
perceptible ; mouIdB may be made to these if desired &om tbe elevation (tf 
wall and diagonal ribs, but the twist on the stones is usually worked on the 
scaffold at the time of fixing, this being the most economical way. The hsj 
blocks also are simple in construction, the making of moulds and working 
of the Btoiics presenting no difficulty. 

Attention may now be directed to the setting out in detail and to tbe 
vorking of the various stones. 

Fig. 3. — Shews the setting out of the springers to a larger scale. Tbe 
section moultis for diagonal and transverse ribs are given at Y, and that of 
tbe 'wall rib, which is slightly different on tbe wall eide, at Z. 

Tbe centre lines having been drawn, the section moulds of ribs y-iai 
Z are applied until the position of the ribs is arranged equi-distaat from 
the point of intersection of tbe centre linos, as before explained. 

The notation is the some as that of Fig. 2. 

Vig. 4.— Shews the bed and joint moulds of No. 1, or bottom stone in 
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1 ^ is the bottom ixff irjniftfi^ C is the top bed mould or middle bed 
{thia also will be the bottom bed mould of No, 2, or upper stone in spriogei 
at dotted line gfg), and 1 £ is the section mould taken through the centra 
line of wall rib. 

Commence by working the back joints E C and E C (which may 1m 
taken as surfaces of operation), and scribe on tho section mould 1 £ on each 
joint. Work the bottom and top beds square from back joint, these bein;; 
parallel to each other, and scribe in the bed moulds 1 ^ on bottom bed aa3 

1 C on the top bed. Work the two concare joints C l> and C D', gnideJ 
by a convex templet, and the nosing of rib from ^ to -4 and the Qostng of 
ribs B to B, guided by the convex templets a and b. The moulding is dov 
to be worked, osing small reverses and templets for guidance. 

Fig. 5. — Shews the bed and joiut mould of No. 2 or upper stone of th« 
springer. 

1 C (Fig. i) is the bottom bed mould, 2 C is the top bed mould, and 

2 B is the section mould taken through the centre line of the wall rib. 
Work the back joints F G and F G', and scribe on the section mould 2 B 
on each joint. Work off the bottom bed square from the back joint, scribing 
on the bed mould 1 C {Fig. 4} to the dotted line /<;; next work off the top 
bed sqnare from the back joint and parallel to the bottom bed, and tba 
eplay joint seating for the wall rib, as given by section moold 2 B, also 
the splay joint for the seating of diagonal rib. The bevel for this may be 
obtained from 2 A (Fig. 3) or the nose line may be squared down from the 
top bed and the depth gauged on- On the centre lines of the top bed 
scribe on the section of rib moulds Y and Z- Work the two concave 
joints O II and O' IF, also the nosing of rib from .^ to .4 and the nosing 
of ribs from B to B, guided by convex templets. The monldiog is now 
carefully worked, using small reverses and templets for gaid&nce. 

The springers when worked will truly mitre from the springing to tbe 
separation of ribs. 

Care must be taken that the centre lines of the ribs are vertically over 
one BQother, or in the same vertical plane, as shewn in Fig. 5 — 2 C, io 
which the mould No. 1 C for the bottom bed is marked on, and agaio 
in Fig. 7 — 2 F, where the mould I F, for the bottom bed, is also 
marked on. 

The moulds should always be made this way with the seotiooB veiti- 
cally over one another. 

It will be obserred in the bed mould 2 C {Fig. 5) that although tba 
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moalding to ribs is given it ia only approximate, and cfttiiiot be worked to 
Accarately, becaoBO it is here foreshortened, and conBequently a Httlo dis- 
torted. Tliis may be seen by reference to Fig. 3. the plane at 1, 2, 3, 4, 5 
being that to which the mouIdfngB are projected from the splay joint. The 
position of nosing, however, is correctly given, starting square down at tht 
depth of the splay joint from the horiKontal bed. . 

The section of the rib moulding at the middle bed, or at any horizontal 
line of the springer, may be obtained by projection. Divide the square section 
of the rib into any number of parts as in Fig. 8 at 1 2 3 4 S 6. Set off these 
points ou the elevation of the rib, and from the centre draw the segmental 
lines through, cutting the horizontal line or bod; transfer these points 
of intersection to the centre line of the rib on plan, and draw lines through 
square from the centre line, and make them equal to 1 1^2 2 — 3 8, &c., of 
square section, and draw the curves through these points, giving the true 
section at horizontal level. 

Fig. 6. — Shews the bed and joint moulds of springers of No. 1 or 
bottom stone at B and C on the plan (Fig. 2). 

I /) is the bottom bed mould, 1 i^ is the top bed mould, and 1 E is 
the section mould taken through the centre line of wall rib B B. 

Fig. 7. — Shews the bed and joint moulds of No. 2 or upper stone of 
springers at B and C on the pkn (Fig. 2). 

1 F (Fig. 6) is the bottom bed mould, 2 F is the top bed monid, and 
2 £ is the section mould taken through the centre line of wall rib B B. 

The monlda for the central springer at D on the shaft are identical 
with the last-named (Fig. 6 and Fig. 7). The centre line at B B being half 
of the mould, this half scribed on the stone and then reversed for the other 
half, gives a completed whole. 

These last-named springers are worked precisely as those alrcnily 
described, the same templuts as before being used for the nosing of ribs 
and concave joints. 

Hg. 0. — Shews the bed and eection mould of the key-stone at the 
intersection of the diagonal ribs. A is the bed mould, B is the section 
mould, taken vertically through the centre, and C is the section mould of 
the rib. 
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Work a plane bed ae a Borface of operation, and scribe in the bed j 
mould A on the BofBt<. Work off the eplay jointa to bevel, and scribe in 
the section mould of rib C on each joint ; work ont the square checks on 
each eido of ribe, and cot the nosings to a concave 8hiy>e, guided by convex 
templetd. Now run the mouldings in on each stamp to their iatersection, 
forming mitrctt, cnt ofl' the back if required, and take oat the rebate for 
vaalting EUrfaces. 



te^fl 



Fig. 10.— abewB a sketch of the rib. 

The working of thia requires but little description, it being trea) 
A Himple arch stone. A plane surface is first formed ; on this the face 
mould is scribed, and the joints which radiate from the carve of the soffit 
are then squared through, and the section mould of rib is scribed in on 
each joint. The etoue is nest worked to a parallel thickness, the rebate 
for vaulting surface being taken out and the moulding run through, 
by convex templets and reverses. 



Fig. 11, — Shews a sketch of part of the vault. 
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To conatract a GBoitr&D Vault, sqaare oa plan, with wall, diagonil, 
intermediate and ridge ribs. 

This vaalt ie Bomowhat different to the one preTioasly shewQ on pages 
89 and 90, in having intermediate rihs, ridge ribs, and bosBee. 

Ornamental bosses are introduced into these vaults, as it is not 
possible to nicely mitre the mouldings of the ribs, at the intersection of 
the apex or ridge, on account of the differing inclinations of the ribs. The 
monldings, therefore, die into the bosses, and the difficult; is got over. 
The bosses also give strength and richness to the vault. 

Fig. 1. — Is the inverted plan of vault, shewing the general arrange- 
ment of ribs, A A being the wall ribs, B B the diagonal ribs, C C the 
intermediate ribs, D D the ridgo ribs, and E the vaulting surface, or Ming 
in, and F the bosses. 



Fig. 2. — Shews the inverted plan, of one quarter of the vault, vitit 
elevation of the wall, diagonal, intermediate, and ridge ribs, each being of 
eqnal height at the apex, and the ridge ribs being also level throughout. 

For the purpose of making the moulds and working the vault, only 
one quarter is necessary to be set out, the remainder being a repetition. 
Begin as previously described on page 89 by setting out the wall tinea of 
vault, then the centre lines of wall, ridge, intermediate, and diagonal riba, 
uid draw circles for bosses, at the interscctiou of ribs. 

Determine the position of the feet of ribs, at the springing line, as 
flhewn at Fig. 8. The noses of these ribs are arranged so as to touch a 
segmental line (the abacus of cap upon which tbo springer rests being 
segment*!). Oango off on each side of tlie centre lines the width of ridge, 
intermediate, diagonal, and wall ribs; the tirst three are equal, but the 
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wall ribs are only a little more than half the width of the others, in order 
that the Qosiogs should be of one Bize. 

To complete the portion of the plan, the filling in, to the vanlted 
sarface, must now be set out. 

Narrow bands of atone, or chalk, of various widths, bat generall; 
parallel, are mostly used. In the epandrel pieces on the plan, between the 
wall and intermediate ribs, and intermediate and diagonal ribs, the joiob 
are set out at right angles to a line bisecting the angle formed by these 
ribs. 

Space out these bands, on the rebate line of wall rib, on the eleTttion 
Fig. 2, as at a a a, and project on to the side of the wall rib on plan, u *t 
b b b; draw the joints at right angles to the line of bisection, which prodnoe 
to side of the intermediate rib &s c e c. Square the joints across this rib 
as shewn at d d d; the points thus obtained give the position of the buuiif, 
between the intermediate and the diagonal rib, which are drawn simiUrl; 
to the preceding. 

The next process is to find the elevation, or contonr of ribs, which io 
the present example is governed by the wall rib, and this regulates to Booe 
extent the form of vaulting. 

Begin by drawing the wall rib, taking the centre line ^ ^ on plan « 
a base or springing line, then at E, the centre of side of Tault, erect t 
perpendicnlar as a centre line, and set up tlie height of vault as at F. 
Point No. 1 is the centre from which the wiill rib is struck, with this point 
as a centre, and the distance to nosing G an radius, draw the segment line 
S for the nose of rib on the soffit, cutting the centre line at the apex F, 
which may be also called a datum line, this tine being the height to which 
all the ribs are drawn. Next gauge on the width of the members of rib, 
from the line of soHit .S', as T V V, and with the same centre No. 1 draw 
segmental lines through these points, thus completing the wall rib. 

The elevation of the intermediate and diagonal ribs is now to be 
obtained, and the tirat consideration is the supaiatiou of the ribs at one 
level. This separation of the ribs is of primary importance both in the 
working and the setting out, aud has been fully explained in the previous 
section, page Ul. 

For the elevation of the intermediate rib, commence on the centre line 
of rib .1 (' on the plan, and at Q erect a perpendicular to ^ C as the 
centre line ; on this set up the height G H, equal to E F, on the elenttion 
of the nail rib. 
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Next And the point in the elevation of the wall rib, where the rib 
clears itself and neparatea from the gpringer. At J erect a perpendicolar 
to the springing lino A B, cutting the upper edge of the rib at 0, in 
elevation, which is the point of separation of the rib, or where it is folly 
developed, und clears the springer. Through the same point J erect a 
perpendicular to the springing line ^ C on the intermediate rib, and set off 
the height N P, equal to the height of wall rib at M 0. The intermediate 
rib thns clears the springer at point P, the back edge of rib at vaulting 
surface. Two points are already given in the curve of the intermediate 
rib, namely, at li the springing, and at H the apex, bnt a third is required. 
Now at point P describe an arc, with radios eqoal to the depth of the nb 
as at 0, containing a point through which the curve of rib most be draws. 
Commence on the springing line A C, and lind by trial a centre, and draw 
the curve from li to touch or approach the arc, whose centre is P. Find a 
centre No. 2, and draw the curve from R towards the arc, and with c«ntre 
No. 3 continue the curve to apex II. From the line of soffit gauge the 
width of members of rib, and with centres Nos. 2 and 8 draw the corves, 
forming th<: elevation of the intermediate rib. Care most be taken that 
the curves are regular, and that cripples are avoided. 

The elevation of the diagonal rib is to be next obtained, and ihe 
method adopted is similar to the foregoing, or as in the preceding example, 
page 92. Centres are fonnd by trial, as at Nos, 4, 5, and 6, and the 
fltirves drawn from ibem. 

The next thing to be done is to arrange the joints of the springers, 
and the ribs, anil these may be drawn to any convenient size. The joints 
of the ribs, above the springers, radiate to their respective centres, and the 
joints of the springers will have horizontal beds. 

The moulds and templets for the springers are made, and the 
tftonea worked similarly to those already described in preceding example, 
pages 94, 96, 97. 

The ridge ribs and the bosses have now to be deeeribed, for the por- 
poee of making the moulds, and working of the stones. 

Fig- 4. — Is the bed monld and sections of the central boss stone, A 
being the bed mould, B the section moold, throngh the centre of the boBS, 
and curved ribs, and C is part section mould, through the centre of boss, 
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KDd ridge riba. It will bo seen that neither of these last two montJa cu 
e applied direct on the stone, but are used to obtain the bCTels of the 
joints, carvBtuie and position of the ribs, and contour for the carving, u 
well as to shew the true form at those sections, 

The stamps, or arms, in this exampk are- perhaps longer than tbef 
need be, but are here emphasised to shew more clearly the working. The 
four joints of the diagonal ribs radiate to their centres, and form a ke;, 
the other four joints are arranged so as to form skew backs, apon wfaiob 
the ridge stones are supported. 

There are several ways of working these boss stones, and the one 
now to be described is similar to that adopted by the old G-othio maaoiu, 
which has also simplicity to recommend it. There must neceBsuily be 
waste of stone as well as labour, whatever method is chosen. 

First forma plane surface of operation, as a ^ on the section B,wa 
that when fixed, this bed is horizontal, and on this scribe in the bed mooU 
A . Work off the splay joints c / to receive ridge, the bevel being obtftined 
from the section C, and the radiating joints e d, for the diagonal ribi, 
getting the bevel for these from section B, scribe in the section mould o( 
rib E, to splay joint for the ridge, and the section mould of rib D, to the 
radiating joint for the diagonal ribs. Now work the stmnps nl 
mouldings in against the boss, using templets made from section nunUl 
B and C for gnidance. 

The boss may be shaped ont and carved before fixing, or left rough 
from the point, and carved after fixing, the latter method being gencMUj 
adopted. 

Tig. 6. — Is the bed mould and sections of intermediate boss stone, and 
part of the ridge, F being the bed mould, G the section mould, throogb 
the centre of the boss and ridge rib, and H part section monld through the 
boss and intermediate ribs. Neither of these last two moulds can be 
applied, but are used for the purpose of obtaining bevels, curvature, and 
position of ribs, &c., as in the case of central boss stone (Fig. 4.) 

First form a plane snrfoce of operation, which will be horizontal, as 
a b, on the section G, and on this scribe in the bed mould I'\ then rough 
the stone out to shape and work off 'the joints, the bevels being obtained 
from the section moulds G and //, scribe in the section moulds K, for the 
ridge rib, and D for the intermediate ribs. Nest work the ribs in against 
boss, and complete the mouldings ; the boss may be treated as in Fig. 4. 

Fig. 0. — Shews the bed mould, and also sections of key to rid^ and 
ribs, J being the bod mould, K ui& L vVie %««V\<iu 'm.Q\&iSi>.^^^^^^_ 
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First form a plane sarface of operation, which is horizontal aeab on 
the section K, and on this scribe in the bed mould J, work off the 
rertioal back joint c d, and scribe in the eectioQ mould K, and work the 
splay joints e f through for wall ribs. Nest work the splay joint g k, by 
aid of bevel taken from the section L, and scribe in the section moold of 
ribs, cat ribs In against boss, and complete the mouldings. The boss may 
be treated as in Fig. 4. 

In Fig. S, at section A, the mouldings to ribs are shewn, bnt in the 
other figures these mouldings are represented by a chamfer, on account of 
the smalloess of the scale to which they are drawn. 

On the plan of the springing (Fig. 3), the letters are identical with 
those at the springing on the smaller scale (Fig. 2), in order that the reference 
to them may be more clear. 

Pig. 7. — Shews a sketch of part of the vault. 

Pig- 8. — The extent to which vaulting of a complicated nature may 
be carried out is shewn in the plan here given of part of the vaulting at 
the Members' private entrance, House of Commons. 



The student may be reminded that the examples here given of groined 
vaulting deal only with a small portion of this intricate subject, bnt it is 
hoped that the general principles have been sufficiently illustrated, so as 
to enable him to deal with other cases as they come before him. 
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Tracebtt Windows are of the most extensive variety, both in design 
and form, and require no little coneideration and study on the part of the 
stndent. The correct carrying out of the designs for such works affords 
Tfttnable evidence of the mason's skill. 

Without going into the principles governing the compoflition and 
design of tracery, it may be remarked that, with few exceptions, geometrical 
tracery is baaed upon the combination of the equilateral triangle with the 
polygon and circle ; and the examples here given will mostly illastrate this 
particular style. 

In setting out tracery windows generally, commence by drawing the 
vertical centre line of window, then the springing line at right angles to 
the same, and set off the span, or opening, and draw segment line of the 
arch. Divide the span for small opeuiugs, and draw in the mullions. 
This may also be obtained from the plan if first drawn. Now draw in the 
coDBtrnction lines for centres of tracery to the required design, care being 
taken that the curves must properly intersect with each other, or be drawn 
tangental, as the case may be. The mouldings which form the mnllion, 
on taking a curved shape in the tracery, are termed monials. 

Gange on from the centre lines of tracery last drawn the width of 
monial, giving the lines of nosings, fillets, splays, &c., and complete the 
window by drawing the foliations, eyes, and cusps. 

The joints of all tracery windows should be drawn in to radiating 
lines from the centres, by which the principal curves of menials are drawn ; 
this is not always possible, hut the rule should be borne in mind. 

For the purpose of making the moulds, one half the window only ia 
necessary to be set out. 

Pig. 1. — Shews the constrnctional lines of completed window (Fig. 2). 
The equilatefal triangle ABC, divided into four similar figures d d d, 
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gives the oentreB for the tracery. This is again exemplified in Fig. 3, whuli 
shews the trefoil, the centres of which ore evident, and need no desortplioii. 

Pig. 4. — Shews the conBtnictional tines of circular window (Fig. 6). 

To coQBtract the figure, divide the dinmeter into foar equal parts, H 
ttb c d e, and with c as centre and b ot d a,a radias, describe a circle, isd 
inscrihe a regular hexagon, intersecting with the opposite diameter alt f g. 
The points of intersection will give one half of the centres of tracery. 

On the diameter &t/g, as a common base, construct the two eqnilatenl 
triangles fg h and fgj, and with c as centre, and h or j the apex, u 
radins, describe a circle, and inscribe the hexagon hjklmn,OT prodnoe 
the equilateral triangles, cntting the circles in these points. These gin 
the other half of the centres, for completing the main lines of tracery. 

Fig. 5. — Is the completed window, with foliations, eyes, and coapt, 
and label moulding. 

It may be observed, that four face moulds, with a slight modificatiM 
in two of them, will work alt the tracery in this window. 

Fig. a. — Shews the elevation and part plan of window, the right-tumd 
half in elevation, shewing conatructional lines, and the left hand the eom- 
pleted half of window. 

This will be understood without further instmction than is afforded hj I 
the illustration. 

Fig. 7. — Shews the elevation and part plan of window, the right-hand 
half in elevation shewing constractional linee, and the left-hand the oom- 
pleted halt of window. 

The geometrical constmctive lines are not so marked or apparent in 
this window, yet it has a purely geometrical expression, the treloil and 
circle predominating. 

This example has been cboscn to illustrate the working of one of the 
atones, which is typical of the working of each of the others, 

Vlg. 8. — Shews face mould of the springer A, transferred from eleva- 
tion <Fig. 7). fi B are section moulds of main monials, Cis section mould 
of mnliiou, or bottom bed, of springer, and D is section mould of amall 
monial ; this applies to the two branch joints. 

To work the springer, commence by working a plane, as a surface of 




TILCEH FOUWDATIOW. 



THACERY WINDOWS. 



115 



operation, and on this scribe in the face mould A, morking-in the nosinga 
a abhy the aid of a templet, the noBinga being the only portion of the 
plane not cat away. Next point the stone roughly to shape of the faoe 
mould, and then take it to a parallel thickness, equal to the thickness of the 
section mould B or C. Now work the joints throngh square from the face, 
and scribe in joint moulds B D and C on their respective joints. Then 
work through the nosing a a and b, and boatel mouldings, and fillets, and 
sink down the whole of the remainder of face to lower nosing c c c, scribe 
in on each side of nosing the skeleton faco mould (Fig. 9), and work the 
soffita through to shape. Sinkings are now made for the several mouldings, 
the eyea of cnspa are pierced, and the stone finished to its correct shape, 
templets and reverses being uaed in guidance. 

Tig. 9. — The using of the akeletoD mould, here illustrated, saves the 
woikiDg through of the soffits, from the outside, or first surface of operation. 

The section monlds for monials, in several cases, will require a little 
widening out, as at D, and these may be projected from the face mould. 
The reason for this is, that the joints are not always on & true sectional 
line. 



Fig. 10. — Shews sketches of various examples of cusps, which require 
no explanation. 
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Plates XLVII., XLVIII., XLIX., L.— GOTHIC 
MOULDINGS. 

The profiles of moaldings bere given are indicstiona of the varioaa etjlei 
or periodB, and are of great interest to the student of Masonry, and also ] 
becaose they attest the working skill of the mason. 

The charaoteri sties generally of each period and the dates are briefly I 
as follows : — 

Normap, 1066 to 1189. 

The monldings consist olnefly of chamfers, round, and quarter rouodfl 
members, with shallow hollows, the edge roll or bead being the principd^fl 
member. These are frequently entirely covered with ornament, aach afti 
the chevron or zigzag, the billet, the lozenge, the double cone, the star, thai 
pellet, and others, producing great richness of effect. 
Early English, 1189 to 1800. 

In this period the mouldings are bold and deeply undercut, and gene-'l 
rally arranged on rectaognlar planes ; they are composed chiefly of the 
bowtell and keel members, with a combination of fillets and deep hollows 
of irregular curves, reBuIting in a beautiful effect of light and shade. The 
corves of these mouldings are easy and graceful, and are usually drawn by 
band, the compasses being little used. 

The principal omament of these mouldings is the dog-tooth, which is 
greatly varied, and belongs exclusively to this style. 
Decoiateii, 1300 to 1S77. 

The mouldings in this style are bold and well-proportioned, and 
arranged on rectangalar as well aa diagonal planes. The rounds and 
hollows are not so deeply cut as in the preceding style, the hollows being 
segments of circles, the deeper hollows being confined to the inner angles; 
the roll moulding, the quarter rouiiil, and wave moulding are also very 
mnch need in combination of the groups. 

The ornament is chiefly the Imll flower, of which there are several 
varieties, and the four-leaved or diaper flower; theae are nearly aa 
characteristic of the Decorated slyle as the tuoih ornament is of the 
Early English. 

Periiendie^ar, 1877 to 1547. 

This stylo is characterized by mouldings which have large and shallow 
members, and generally a large hollow in the centre of each group, and 
arranged on diagonal planes. Another feature of this style is the constant 
Qse of beads of three-quarters of a circle and also flat wave mouldings ; to 
this may be added the absence of fine detail. 

The common omamenta are the Tudor flower, rose, and fieur-de-lya 
eroBting, ao example of the last-itamed being given on Plate 50. 



GOTHIC MOULDINGS. 



PROFILES OF GOTHIC MOULDINGS. 
Norman Period, 1066 to 1189. 
1 to 5. Cuahion caps of various forms, principally from Peterborough 



Cathedral. 


■ 6 to 14. Bases, varioua. 


1 15. 


Base from nave, Worksop Priory. 


f 16. 


Arch mould from transept, Peterborough. 


17. 


Arth and label mould from nave, Tatbury. 


18. 


„ „ „ Southwell. 


19. 


„ mould from transept, Peterborough. 


20. 


„ and label from mould nave, Worksop Priory. 


21. 


„ Wenlock Priory. 


22. 


„ „ „ transept, Peterborough. 


23. 


„ with various enrichmenta. 


24 to 29. Strings, Tftrioua. 


80. 


The Bunk star ornament. 


81. 


., biUet 


■ ''^• 


„ square billet „ 


m S3. 


„ lozenge „ 


1 84. 


„ double cone „ 


■ 85. 


,, chevron or zigzag. 


I 86. 


„ beakhead. 



1a, 2a. Ornament in caps, Worksop Priory. 
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GOTHIC MOULDINGS. 



Early English Period, 1189 to 1300. 



1, 2, 8. Cape from Weatminater Abbey, Triforiam. 
4 and 6. ,, ,, Bolton Ab'bey. 
6, 7, 8. „ „ various. 

9. „ „ from Carlisle Cathedral. 

10. Base from Carlisle Cathedral. 
11- ,. Ely 

12. „ Peterboroagh Cathedml, 

IS. „ Cowling, Kent. 

14. ,, Lincoln Cathedral. 

15 to 19. Bases, various. 

20. Base from Warmington, N. Hants. 

21. „ Durham Cathedral. 

22. ,, Lincoln „ Arcade. 

28. ,. Bolton Abbey. 

24, 2S. Arch and label moulds, WarmJDgton, N. Hants. 

26. „ „ Carlisle Cathedral. 

27. Jamb mould. 

26. Arch and label moulds, Warmington, Doorway. 

29. Arch mould, Lincohi Cathedral, Arcade. 

80. ,, Langliam phurch, S. Transept. 

81. ,, Beauhcu, Hants. 
83. 

88, 94, S5. Bowtell monldingB. 
86, S7. Keel mouldings. 
38 to 44. String mouldings, variouB. 
45, 46. Bib mouldings. 
47, 48. Mullion. 
49. Scrull moulding. 

60. Boll and triple fillet. 

61. Dog-tooth ornament. 
52. Crocket „ 



PLATE Xl.vm 



[EAR LY_ENGLISH_ PERIOD— 1189 to 1300 _ 
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GOTHIC MOULDINGS. 

Decorated Period, 1300 to 1877. 

1. Cap &om Irthlmgboroagh. 
2 U) 6. Caps, varioufl. 
9 to 14. Bases, TuioOB. 

15. MallioQ. 

16. Jamb moold. 

17. Arch mould with ornameDt of ball flower and foar-IeaTed or diaper 
flower. 

18. 19, 20. Arch and label moulds. 

21. Arch mould from Lichfield, Choir. 

22. „ „ „ Stafford, Nave. 

23. Jamb „ „ Holbeach Church, Lincolnshire. 
2i to 30. String and label moulds, Tarious. 
81. Triple filleted roll. 
82 to 86. Varieties of ware mooldbgs. 
86. Ball-flowei ornnment, three varieties. 
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GOTHIC^OULDINGS. 



Perpendicular Period, 1S77 to 1547- 

1 to 7. Caps, Tarionfl. 
8 to 15. Basee, „ 

16. Arch mould and label from Cheater Cathedral. 

17. „ ,, Newark, Nave. 
18- 

19. Jamb monld. 

20. Pier „ from St. Stephen's Cloisters, WestmiiiBter. 

21. Wave moulding. 



23. MuIIion, St. Stephen's Cloiat^rs. 
21. Kib moalding „ „ 

25. Battreas moulding. 
26 to 38. Strings and labclH, various, 

84. Sill mould, Christchnrcb. 

85. Cresting ornament. 
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CATALOGUE OF BOOKS 

ENGINEERING: CIVIL, MECHANICAL AND MARINE; 

ELECTRICITY AND ELECTRICAL ENGINEERING; 

MINING, METALLURGY; ARCHITECTURE, 

BUILDING, INDUSTRIAL AND DECORATIVE ARTS; 

SCIENCE, TRADE AND MANUFACTURES; 

AGRICULTURE, FARMING, GARDENING; 

AUCTIONEERING, VALUING AND ESTATE AGENCY 

LAW AND MISCELLANEOUS. 

CROSBY LOCKWOOD & SON. 



UECHAHICAL ENOINEERING, etc. 



D. K, Clark's Pocket-Book for Mechanical Engineers, 

The Mechanical Engineer's pocket-book of Tables, 

Formula, Rules, and Data ; A H.indy Uook of Reference for Daily Use in 
Engineerine Practice. By D, KlNNEAB ClabK, M. Insl. C.E., Author of 
" Railway Slachinery," "Tramways," &c. Second Edition, Revised and Enlarged, 
Small Svo, 700 pages, g,;. bound in Sexible leather covers, with rounded corners and 
gilt edges. 
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CFOSBY LOCKWOO D &■ SON'S CATALOGUE. 

MR. HUTTON'S PRACTICAL HANDBOOKS. 

r Handbook for Worka' Managers. 

The WORKS' MANAGER'S HANDBOOK OF MODERN RULES, j 

Tables, and data. For Engineers, Millwtighls, and Bolter Makers ; Tnol * 
Makers, Machinists, and Melal Workers ; Iron and Brass FoBndecs, &c. By 
W. S. HUTTOS, Civil and Mechanical Engineer, Author of "The Practical En- J 
gineer'* Handtiook." Fifth Edition, carefully Revised, with Additions. In One I 
handsome Volume, medium 8vo, price 15/. strongly bound. f 

tSr T hi Author hm)ing ceiupilcd Rules and Data Jer his evm use itt a STtotvarietji j 

of maderH ingiiucriHg iBort. and having found his nelti extrrmtly useful, decided h 
fublish Iktm — revised le datt — believiirg Ihat a practical wori, suited la Iht daI 

QUIHEMZNTS OF MODERN ENGlKKBRS, vxuld be Jaiiourably Ttctivtd. 
",• Opinions- of the Press. 

or p'ici renaini ■Insii the uiiie. Ic i* a vet)' u»ful colleclian of rulci, uUci, md woiluhop ud 
■IrawiDf olGca diu."— rAr £itfiiitrr, May 10. iS^j. 
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a greitt deal or that kind of mrorniAiicii wtucli i» nincd oaly by pnctkal ckiKnciJce, Eud isttldon wtilKn 
inlBokl."— r*i Enfiiuer, June j, ;Mj, 

"Thcvolunie is an excKdinj^y lueFul anv, brimful with eaaincen' nota^ mfimonDda, and iu]«t, and 
wall wcKthy of t»ifii on every mecfiaaicut en^'ncer'n hwikAtif. —Mnhtnit^ U'ertd, 

•• The infonnauDD i.jprcq««ly Ihat likely to be rtquircd in practice. . . . Tbe work formf a d«- 
•irable addition 10 the ]>tnry nor anly of the workt' nunaiier, but of aavone conaecitd with Ecaetal 
BBpi.»ting."-jV<i.rV ?«™«;. 

"AfoRdidablB mauef facuand liciirei,readUyaccBv!b1e thrDughanBlaborateindex. . . . Such 

ibc metal tradei,"— *r/a«J'j Irm Trades CircMlfr. 

" Brimful of uierulioratmaiioa.iuied in a cDociie Form. Mr. Hultoo'i booki bava itifI a prrniac 

New Manual for Practical Engineers. 

The practical Engineer's Handbook, Comprising a 

Treatise on Modern Engines nnd Boilers, Marine. Locomotive, and Slaiion»ty. 
And containing a large collection of Rules and Practical Data relalin); 10 recent 
Practice in Designing and Constructing all kinds of Engines, Boilen, and other 
Engineering work. The whole constituting a comprehensive Kej to ihe Board of 
Traile and other Examinations for Cerli6catci( of Cornpetency in Modem Mechanical 
Kngineering. By Walter S. Hutton, Civil and Mechanical Engineer, Author ol 
"The Works' Mani^cr's Handbook for Engineers," &c With upwards of 370 
lUiutralions. Fourth Edition, Revised, with Additions. Medium Svo. nearly 50c 
pp., price i&F. strongly bound. 

cir This twiit diiignid as a remfanien to (he Author's "Wokks' Managp.r's 
Handbook." II peisesses many una unn erii;inal features, and contains, liin ill predt- 
cesser, a fuantity of matter not originaUy inteniled for puhlicatien, hul coHecUdly tht 
AHthat ,'or his uam use in the conslruclian of a great vanely of Modern ENClNEBIttNa 
WORK. 

The information 11 given in a condensed and concise form, and is iUustreted hy uf- 

mards of 370 Woodcuts; and comprises a i/uantily of tabulated matter of gnat value la all 

engaged in designing. comtrvcliH£ , or estimating for Engines, Boilers, and OTBca 

ENaiHEEKiNG Work. ' 
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Practical Treatise on Modern Steam-Boilers. 

STEAM BOILER CONSTRUCTION. A Practical Handbook for 

ttiEineers, Boiler-Maker?, and Steam Users. Conlaining a large Collcclion of 
Rule* and Dala reiating to Recent Practice in ihc Design, Consttuclion. unA Work- 
ing of all Kinds of Stationary. Locomotive, and Marine St enm-Boilcta. By Walt KB 
S. HUTTOH. Civil and Mechanical Engineer, Author of "The Works' Manager's 
Handbook," " The Practical Engineer's Handbook," &c. With upwards of JOO 
lUiutcitioni. Second Edition, medium Svo, iSj. cloth- 
ed This Work ti issiud in cantinuittiait ef the Serial of Haadkafki wrillen bf 
f**,<H/iflr, Ml-— "Tub Works' Managbb's Handbook" aiul "The Practical 
Engineer's Handbook," which art se higkly appriciatid by Engintirs for the practical 
naturt tfth<ir infprmation ; and ti cmtiegiunllj/ •aititltn ia the same style as those totrti. 
Tht Author believes that the concentratien, in a convetiieMt form far easy referenci, _ 
tftuth a large apiauat of thoroHghly fractical information on Sl/am-Boilers. will be ef 
etnaideraile lervitt to llvist fiir tiihem it it inttHded. and he truil! theiook maybt dttmtd' 
warihy ef as favourablt a rectptitti as has been accorded le its prediccssors. 
*,* OpmroNS OP thr Press, 
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fHutton's " IHfodernisecl Templeton.'' 

THE PRACTICAL MECHANICS' WORKSHOP COMPANION. Com- 
prising a great variety of ttie mo.tl ueefut Rules and Formula in Mcchan" 
Science, with numerous Tables ot Practical Data and Calculated Results 
Facilitating Mechanical Operations. By William Templeton, Author of | 
"The En^neer'a Practical Assistant," &c. &c. Seventeenth Edition, Reviled, 
Modernised, and caDsiderably Enlarged by Walter S. HuTTON, C.E^, Author of | 
"Tbe Works' Manager's Handbook," -'The Practical Eneineer's Handbook," 
&c Fcap. Svo, nearly 50a pp., with 8 Plates and upwards of 250 Illustrative 
Diagrams, 6t,strongly bound for workshop or pocket wear and le 
*,* Opinions of the Press. 

" la iu modemiKd rom Hutlon't ' Tcmplaton ■ iboold have a wide sale, for il a>n(iin< much I 
nluaUe iorofnuilian which ihemcchinioillDrien find of uie, and noil lew Mbl»ii<iJniiie>wli' ' ' ' 
■ifht look for m vhid iq other worka. I'hismDdemiKdEdiLioawilltieippreciiied hy all who hate li 
ID value Ihe original ediliooi of 'Templeton.' "—EmUiA afnIiaHU. 

" It hai met with greni lucceii in the engiiieering wockshap, am cm leslify: and iheri 
fnat minr men who, in a great meiiure. owe their riie in life 10 Ihislilile booli."—Siilitmr An 

Biwrrdayrequirenienliofingineeil, millwrighH, and the variaul midei conneiled wilh <ngineeiili( 
Bad baikfiiig. Tbe new modeniUed edition a worth iu weighl ia gold."— AuiMiif A'rru. (Second 
KMke.) 

" Thii well-known and brgelytued book contaiu infoiinitlon, brought up 10 date, ol [he lort lo 

" TTio puhli>hers wisely eniniucd iho Hilt of reviBon of Ihii popular, valut 
Mr. HuUOn than whom a more ciunpEleut man ihey could not have found."—/ 

Templeton's Engineer's and Machinist's Assistant 

THE ENGINEER'S, MILLWRIGHT'S, AND MACHINIST'S PRAC- 
TICAL Assistant, a colleciion of Useful Tables, Rules, and Data, Vj 
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4 CROSBY LOCKWOOD &■ SONS CATALOGUE. 

Foley's Office Reference Book for Mechanical Engineers, 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, for Machine 
and liuiler Cansirucilon. Id Twu Parts. Fart I. General E.vciMiBftiNa 
Data. Part II. Boiler Constboction. Wiiii 51 Plaies and numeroui lUua- 
traiions. By Nelson Kolkv, M.I.N.A. Second Ediiion, Rerised Ihrouqhout 
and much Enlarged. Folio, ^'3 y. net, half-bound. {JusI pahliihtd. 
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ACCUUULaTID WOIIK. 

Scmw PHOPILLMS, AND COPPER 'Pipia. 


Scaiwi. Nuts, Bolt Hiads, »c. 

Various Rrcipib acq MiiciLLAmotii Udttvii. 

AHD XOPES, DiSCIIAROK AHD SUCTIOH Pint, 


PART IL 


CvLiKDmcAL BoiLr- Skills. 

ClRCULAS FuiHACIS. 

Flat Plates. 
SiAVa. 

With DIAGRAMS for ai.l Boh.«» C.LCULATio 


FVU.K, &c. 

EiAVruis ovBotLKas ahd Spitoa op Steau. 
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SAau Da*w.i.GS or mah. Vakisiies op Boihes. 
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Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABLES, for Engineers 
and Sleam-ustrs. By Nelson Foley, Author of "The Mechanical Engineer's 
Kefcrence Book." Pockei-sue, 31. &/, cloth. 
" ThcH nblet ue deti(ned id ne« Ike ptquitemeali of Eicty-daT "» : IheyAnol lufficient Kope 
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Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. With a Supplement on 
Gas Encincs. ani! Part II. on Heat Engines. ByT. M. Goodeve, M.A., 
B«rrixtei->l-Lau-, Ftufessor of Mechanics ai the Royal Collie of Science, London ; 
Author of "The Principles of Mechanics," "The Etemenu of Mec h a n ii m ," 
Ac TwelfUi Edition, Enlarged. Crown 8vo, 61. ctolh. 

"ProfclWrCoodeveha. given uta Ircaliie SB Ihe iteam engine, which will bear comparUoo wilh 
■ayttiinf wtin™ by Hmley or Maiwell. and we t«n award ii no higher pnitc"—£Kjci"ir. 

" Ur. Gaodiv«>i lut'book » ■ wotk of mluch every youci cniiseci ahoidd poucu huMClL — 
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Gas Engines. 

On Gas Engines, with Appendix describing a Recent Engine with 
Tube Igniter. By T, M. Goocikve, M.A. Crown 8™, 2i. 6./. clolh. 

■ nltublt liiile lolam^.-'—Mii^^mica'/ Iforld. 

Steam Engine Design. 

A HANDBOOK ON THE STEAM ENGINE, with especial Reference 

to Sma!l and Medium-siied Engines. For Ihe Use of Engine Milters, Mechanicil 
Draughlsm-n, Eneineering Stadenis, ami Users of Steam Power. By Herman 
HbiVDER, C.E. Re-edited by the Author from the Second German Edition, and 
Tiamlatei^, with considerable Additions and Allerationi, by H. H, P. Powlbs, 
A.M.LC.E., M.I.M.E, With nearly i.ioo Illustrations. Crown Svo. gi. cloth. 

" A p«[1«cl cncycloiHEdia al ihe ilcnia engine and iu dcaiU, and one which muit uke a ptimae 
place in Entliih dnminj-olfic*! and workihop*,"— .^ fortman Palltri-iKaiir. 

"Thiitxaaexe^enibonV, and ihauld he in the haDdiorali whojiTeiQieT^ilediDlhicaattructiini 

achitvenKini of Ihi. idea."— jV»° ™ 

"There can be no qnrsiion ai In itivmlae. We eprdlally commi 

Steam Boiiers. 

A TREATISE ON STEAM BOILERS: Their Strength, Constniclion, 
and Economical Working. l!y R. Wilson, C.E. Fifth Edition. l2rao, 6j.clolh. 

"The beil ucmliic ihsl hi< ever been puUI»hed on uejim bai1er<."-£«;yN>rr. 
«ftijniKi«rrio^«eulhem«lv«ofihe'"wjik^°-iJ:V^^i>™rir™J(*cl>£«^ 

Boiler Chimneys. 

BOILER AND FACTORY CHIMNEYS : Their Dratight- Power and 

Stability, With aChapter on Lighlnia^ Can,iHCfori. By ROBERT WiLSON, A.I.C.E. , 
Author rtf " A Treatise on Sieam Boilers." &c. Crown Svo, 31. 6^. cloth. 
"A valuable contribution 10, be Uleralure of acieDli£cbaildiiie."-ncfi>«Jd(r. 

Boiier Halting. 

The BOILER-MAKER'S READY RECKONER AND ASSISTANT. 

With Examples of Practical Geometry and Templaling, for the Use of Platers, 
Smiths, and Riveters. By ToHN Coubtnev, Eilited by D. K. Clabk, M.I.C.E. 
Third Edition. 4S0 pp., with 140 111 iisl rations. Fcap. Svo, ^s. half-bound. 

"NoworltnuootJpp.eniiceshDuldbewilhDLallhi.book.-— /«. Tndt CircaUr. 

Refrigerating Machinery. 

REFRIGERATING AND ICE-MAKlNG MACHINERY: A Practical 

Handbook, By A. J. Wallls-Tavleh, A,M.I.C.L, With nnmerous Illnsis, 
Crown Svo. INiarty rtady. 

Locomotive Engine Deuelopment. 

The Locomotive Engine and its development, a Popular 

Treatise on the Gradual Improvements made in Railway Engines between 
1805 and 1894. By CuEMENT E. Strktton, C.E. Third Edition, Revised and 
Enlarged. With 95 I lostraiions. Crown 8»d, ai. &/. cloth. [^1 publii'ttii. 

"The author of this work is ven kntx^n lo^lhs rallwa^ wa7ld%n<1 nn one, prohiblv. has a beiier 
knowledife of lU? hisiory and developmenl of lbs iMoiuative. The volums bslorc u> should be of 
value to all connected with Ihe rail leaj syslom. of this counlrj,"— Wuliirf . 

Estimating for Engineering Work, Ac. 

ENGINEERING ESTIMATES, COSTS, AND ACCOUNTS: A Guide 

10 Commercial Engineering, With numerous Examples of Eslimales and 
Costs of Millwright Work, Miscellaneous Prodoeiions. Steam Engines and Steam 
BoQers 1 and a Section on the Preparation of Costs Accounts. By A General 
Manacer. Demy Svo, lis. doth. 
"Tiililian ts:rV;aE and very useful book, covering snbjeci-matier in cocsianl requisition in 

every bclory and norkshop The book i> invaluable, not only 10 Ihe young eaginegl. bat 

also to the estimate depirimeoi of every wotki,"— fli'Urr, 

II Wa accord ibn work unqoaliBed pniie. The information Is given in a plain, tlraithl forward 

avery phrase of commBrcial eagiooering."— i'."i*«i«J WarU, 



CHOSBY LOCKWOOD S^ SONS CATALOGUE. 

Boiler Making. 

Plating and boiler making: a Practical Handbook (or 
Workshop Operations. By Joseph G. Hornbk, A.M.I.M.E. ( " Foremu 
Palletn M»ket " ). Author of *' Patleta Making," &C. 380 pages, with 338 lllits- 
trillions. Crown 8vo, 71. 6J. elolh, \Just fiublit^tii. 

"Alhoroug'iEypraciicil, pl.iuly-wnitrn tratiie. The volume meriuconiniendatioii. Tbe uihar't 

Engineering Construction. 

Pattern-Making : A Practical Treatise, embracing the Main Types 

of Engineering Con^lruclion and including Gearing, bolh Hojid and Machine-made, 
Engine Work, Sheaves and Pulleys, Pipes and Columni, Screws, Machine Paits. 
Futnps and Cocks, the Moulding uf Paltcmx in Loam and Greensand. &c.; logclher 
with the methods of Estimating the weight of Castings ; tn which is added an Appen- 
dix of Tables for Workshop Reference. By Joseph G. Hokmr, A.M.I.M.E. 
("Foreman Pattern Maker"), Aulhor of " Plaling and Boiler Making," tx, 
Second Edition, thoroughly Revised and much Enlaiged. Wilh upwards of 4J0 
Uluilraiions, Crown 8yo, js. 6rf. cloth. 
" A wdl-wiitlen lecbpicaj guide, endently wriiren by a man who undertUDiIa and hai pnetued 

jpurnej'inca, and ottatTi ilutrauB of being iniliawd into the mysteries or paitvm-DHlcJDg." — BuiUar. 
" More than 37a iJlu^traiiani hejp lo cirplaia the \ext. vhich it, however, alwiiyt cirar and ttplicit. 

Dictionary of Mechanioal Engineering Terms. 

LocKwoOD's Dictionary of Terms Used in the practice 

OF Mechanical EnOINEERINO, embracing those current in the Drawing OOice, 
Pattern Shop, Foundry. Fitting, Tuttiing, Smiths', and Boiler Shops, &c. &c. 
Compiiiine npwaids of 6,ciaa Definitions. Edited by Joseph G. HqbNEx, 
A.M.l.M.K. C'Foremaa Pattern Maker"), Aulhor of "Pattern Making," &c. 
Second Edition, Revised, with Addilioos. Crown 8vo, Ji. 6d, cloth. 

*"*'" DBGof Ih^ iua» uiMuJ booluw^cb ciin"be"pt eiented la a mechanic or student."— £iirlu<k 

•' Not merely a diciioniry, but, taaesriain silenti Bisoa ma«lva1uib1a (ulde. [1 sttiliM utai 1 
luppy idea to combine oilh a delmilloa at ttia phiaae uielul Inforoulkia oo Itie subject of wliicta it 

Mill Gearing. 

Toothed gearing ; A Practical Handbook for Offices and Work- 
shops, ByJosEi'H Hobneh, A.M.I.M.E. ( "Foreman Paileni Maker "), Author 
of ■■ Pattern Making," &.<:. With 1S4 Illustrations. Crown Svo, 6j. cloth, 
SuMMAHv or Contents. 

Chap, I. P«NCiPt,Ks_II. Foihation or i Wheels.--XI. Suw Bzvbli.— XII. VuUAMJi 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND 'FIRE-BRIGADES. With a History 

orPire-Engincs, llieir Construction, Use, and Management ; Remarks on Fire-Proaf 
Buildings, and the Preservation of Life fj-om Fire ; Statistics of the Fire Appliances 
in English Towns; Foreign Fire Systems; Hints on Fire-Brigades, See. &c By 
Ckarlks F. T. Younu, C.E. With numerous Uluslmtions, 544 pp., demy 8vo, 

" To uich bI Dur n>den ai at* iDteroled in Ihi 
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MECHANICAL ENGINEERING, &'c. 7 

Stone-working Machinery. 

Stone-Working machinery, and the Rapid and Economical 
Conversion of ^lone. Wilh llinis on [lie Arnngement and Mftnsgemenl of Stone 
Works. By M. Powis Balb. M.I.M.E. Wilh Illubir.tions. Crown 8vo, p. 

Moflunt^^MarlJl! or »i w o nunipu (bwe « u m 01 oroam purpOHJi, 

Pump Construction and l/lanagement. 

Pumps and Pumping; a Handbook for Pump Users. Being 

Notes on Selection, Construclion, and Managfmenl. IJy M. PowiS Balb, 
M.I.M.E.. Author of " Woodwoiking Mnchiucty," "Saw Mills," &.C Second 
Edition, Revised. Crown 8vo, m. 6d. dntli. 
"Tb«miil«r il let Tonh it cODciKly a) posjibli. In licl. condensalion rather than dieutenaii 
itirougbout; jelhadoei oot seeqi ig havEOramiitl anjIliiDE likely 10 l»ot 

•\eu\f written."— GlaiffDw HtraJJ. 

Milling Machinery, &c. 

Milling Machines and processes : a Practical Treatise 
on Shaping Metals by Kniarv Cutters. Including Information on .Making and 
Grinding the Cutters. By Paul N. IIasluck. Author of " Lathe- Wurk." 
" Handybooka for Handicrafts," &c. Wilh upwards ol 300 Engravings, including 
numerous Drawings by the Author. Large crown 8«q. 352 pages, izs. 6d, cloth. 

Turning. 

Lathe-Work : a Practical Treatise on the Tools, Appliances, anti 
Processes employed in llie Art of Turning. By Paul N. HAiLUCK. Fifth 
Edition. Crown Svo, 5*- clolh. 
" WrincD by a nun wha knows nni onlf how voili aufht tobadme, fan t who also knavi hew to do 
" We can vfely recommend the work 10 youh^ enemeen. To ihe oinalcur it will liaply be invalu- 

Screw-Cutting. 

Screw threads : And Methods of Producing Them. With 

numerous Tables and complete Ditectioiis for using Screw-Cutting Lathes. By 
Paul N. HaslucK, Author of " Lathe- Work," &c. With Seventy-foar Illustra- 
tions. Third Edition, Revised and Enlarged. Waistcoat- pocket siie, 11, 6^. cloth 
" Full of uuTul inronnalion. h<nU and piacucal cnltcii>n. Taps, diet, ud tcrg.bg locli generally 
are jUuitrated and their aciioa icKTi\rcd:'~Mn)iaiiicMl IVrrU. 

•• Il il a completa compendiun of ill ihe delaili of Ihe tcrew-cuKiDi lathe ; in (act a muilnm-im- 
/divf on all the lubject) it m^uafOa."~<:arfrM(iriimJ Biitdtr. 

Smith's Tables for IHeGhanies, &c. 

Tables, Memoranda, and calculated results, for me- 
chanics, Engineers, Architects, Builders, 4c. Selected and Arranged 
by Kra.ncts Smith. Fifth Edition, thoroughly Reused and Enlarged, with a New 
Section of Electrical Tables, FORStUL^E, & Memoranda. Waistcoat-pocket 
siie, 11. &/■ limp leather. 
"Ilwou1d,pechapi,beaidiffio)lltcinakea imall pocket-book (election eF noiei and rormulE la 
iuil <U.I. engineen ai ii would be lanalte a univinal medicine; but Mr. Smilh'i waiilcmi. pocket col- 

Frenoh-English Qlossary for Engineers, do. 

A POCKET Glossary of technical Terms: English- 
French, French- ENGLISH; with Tables suitable for the Architectural. Engineer- 
ing, Manufacturing, and Nautical Professions. ByJoHN James Fletcher, Engineer 
and Surveyor. Second Edition, Revised and Enlarged, 200 pp. Walitcoat-poaket 
tat, 11. 6J. limp leather. 

The liil'eliook will be utetul both isiludenuaiid invcllcn."— Afriilicl. 

" Theglavarr of (ennt ii very campleie, and many at the Tablet are new and well airaogad 
Va cotdialTv cammeDd Ihe book."— JV<cA«ua/ IftrU. 






CROSBY LOCKIVOUJJ 6- SON'S CATALOGUE. 



Year-Book of Engineering Formuice, &c. 

The ENGINEER'S YEAR-BOOK FOR 1895. Comprising Fonnul; 
Rules, Tables, Dala and Menioranda in Civil, Mechanical, Eleclrical, MariDC and 
Mine Engineering. By H. R. Kemi'k, A.M.lnai.C.E., M.I.E.E., Technicml 
Oflieer o( ihe Engineer-in- Chief 'a Office, General Post OlEce, LonHon, Auihor o( 
"A Handbook of Electrical Testing," "The Electrical Eogineei's Pockei-Book," 
4c. With 750 lllustrHtioQS, specially Engiaved for the work. Crown Svo. 65"* 
[lages, &-. leather. [yait pu'iliikt^. 
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people ^orwhom ihc work Li ip tended.'' — Ciaij^piv J/tfatd. 

Portable Engines. 

THE PORTABLE ENGINE ; ITS CONSTRUCTION AND MANAGE- 
MENT: A Piaclical Manual for Owners Bnd U^eis of. S learn Engines genemlly. Bj- 
Vi'iLLiAM Dyso.n Wansbrough. With 90 Illuairations. Cto*n Hvo, jj, &/. clolh. 
. Should be ie»d by every «• 
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iron and Steel. 

"Iron and Steel": a Work for the Forge, Foundry, Factory, 

■nd Office. Containing ready, uaeful, and irustworihy Infonnalion Tor Ironmasler* 
and their Stock-lakers ; Managers of Bar, Rail, Plate, and Sheet Kollin^ Milli j 
Iron and Metal Founders ; Iron Ship and Bridge Builders 1 Mechanical, Mining. 
■nd Consulting Engineers ; Archilects-, Contractoi^ Huitdei!. and Professional 
Draughlsroen. By Charles Hoare, Author of " The Slide Rule." &c. Eigbth 
Edition, Revised throughout and considerably Enlarged. 33100, 61. leather. 
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Elementary Mechanics. 

CONDENSED MECHANICS. A Selection of Fonnulx, Rules, Tables, 
and Data for the Use of EngineerinK .'^Tudents, Science Clashes, &c. In accord- 
ance with the Reijuirements of the Science and Art Depailment. By W. G. 
Crawford Hughes, A.M.I.C.E. Ciown 8>o. ». bd. cloth. 

" The book ii well filled for ih»e who are either confranud wilh pnclini pr«blein> in Iheir irork. 
or arvpttpviBC Tor eviminAttDn aad vUh la relreth their kno*lcd£e by goijiG through their formnlK 

Steam. 

The SAFE Use of Steam. Containing Rules for Unprofessiona* 

Stcaro-usera. By an Enoinkgr. .Sixth Edilion. Sewed, &/. 
by Ihtir rarity."- iifrti* HickaHic. 

Warming. 

Heating by hot Water ; with Informalion and Supgestions 
on Ihe bettMeihodtor Heating Public. Privnie and Hon i cultural BuildinRa. By 
Walter Jonk. Second F.diiion. With 9ft Illusf ration*, crown Svo. a^. td. nM. 



CIVIL ENGINEERING. SURVEYING, &•€. 



CIVIL EHOINEERINO, SURVEYING, eto. 

Water Supply and Water-Works. 

THE WATER SUPPLY OF TOWNS AND THE CONSTRUCTION OF 
Water-works, a Praolcal Treatise for the L'se of Engineers and Students uf 
leering. By W. K. BUKTON, A.M.Insl C.E., Prorcssorof fianilary Engineering 
c Imperial Univcrsily, Tokyo, Japan, »nd Consulting Enoincer lo the Tokyo 
Water- Wotks. Wiih an Aopendix on The EfrECTS of Earthquakes ON 
WATER.WonKS. by Professor JOHN Milne. F.R.S. With numerous Plates .nd 
Illoslralions, Super-ioyal 8vo, 25^. liuckram. [?hi/ fiui/i. 

Contents. 
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XI.— SrTTLIHG RuBltV 

XII,— Sahd Pilthatioh 
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The Water-Supply of Cities and Towns. 

A COMPREHENSIVE TREATISE ON THE WATER-SUPPLY OF 
Cities AND Towns. By William H umber. A,-.\f, Insi. C.E., and M. Inst. M.E,, 
Amborof "Cast and Wrought Iron Bridge Construction," iickc. lllUMrated 
with 50 Double Plates, 1 Single Plate. Coloured Frontispiece, and upwards of 
350 Woodcuts, and containing 400 pages of Text. Imp. 410, £,6 61, elegantly 
and substantially half-bouad in morocco. 

List of- Contents. 
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Water Supply. 

Rural Water Supply, a Practical Handbook on the Supply of 
Wattt md CoTuiructioti nf Waietworks tor SnuU Coontry DisUids. Br Allan 
Gkeenwill, A.M.I C.E.. .nd W. T. CfRRY. A.M.LC.E., F.G.S- ■With Ulm- 
tialions. Crown 810, 51. doth. [yiist JmiliiM. 

Hydraulic Tables. 

HYDRAULIC TABLES, Co-Efficients, AND FORMUL>€ for Finding 
ibe DiKbargF of Water from Orilicct. Notches, Weirs, Pipes, and Rivera. Witb 
New Formuli, Tables, and General InibrmatiDn on Rain-faJl, Gilchment-BMins, 
Drainage, Sewerage, Water Supply for Towns and Mill Power. By JOHS Neville, 
Civil Engineer, M.R.LA. Thiid Edition, catelully revised, willi camidenbie 
Additions. NameTons lUiutiations. Crown Svo, 141. cloth. 

wock cBBntaeA mlh hydiaulic esiinRnng."— .tfininf 
" Ii ii. of 4]] Edje'i^ biwlu oD ihe luhjccl. the oj 



1 



diipl^ved (tarn fini to lui, the book will be fouml 10 be ui ACQuiutioD,"— ^rr^ifrc^ 

Hydraulics, 

Hydraulic Manual. Consisting of Working Tables and Explana- 
tory Ten. Inlended as a Guide in Hydraulic Calculations and Field Operalioni. 
By Lowis D'A. Jacksos, Author of "Atd to Survey Practice," "Modem 
Metroli^," Stc. Fourth Edition, Enlarged. Large crown Svo. 161. clotb. 

the bell which luve coihe under hitDolicE, udtrom the creal nuuof dlaleruiL a< hit commUHj he liu 
cooilrucLecL a maoul vhkh may be accepted u a Imuvorthr guide to ihi> htai>ch of the eHEineef'a pre- 
fouiop. We can heanUr '^commend thit volume 10 all who desire to Ik acqimoted with the \Aiat 



•nxrimcnu. "—Niiun. 

Water Storage, Conveyance, and Utilisation. 

Water engineering: a Practical Treatise on the Measure- 
ment, Storage, Conveyance, and Utilisation of Water for the Supply of Towns, 
for Mill Power, and for other Purposes. By Charles Slagc. A.-M.IiuLC.E-, 
Author of "Sanitary Work in the Smaller Towns, and in Villages," &c. Secood 
Edition, with numerous Illustrations. Crown 8to, -jt. 6J. dolh. 
I iimll practical Irealiie 00 Ibe water lupply of towni, j 
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Drainage. 

ON THE Drainage of lands, towns, and buildings. By 

G. D, DempsEV, C.E., Author of "The Praclica! Railway Engineer," Ac. 
Revised, with lai^e Additions on Recent Pbactice ik Drainage Enginhwino. 
by D. KiNNBAR Clark, M.Inst. C.E., Author of " Tramways : their Constinc- 
tion and Working," "A Manail of Rules, Tables, and Data for Mechanical 
Engineers," &c. ^icond Edition, Corrected. Fctp, Svo. 51. doth. 
"The new miner added 10 Mr. Dempiey'i ejicelleni work ii cbaracterUed bv Oie comprehenriv* 

"All work on reeenl rmetlce in drainage eaBiaeerinf, theb 
nukine that branch of encioeenng icience their tpeciil »(udr-" — . 

fiiuer Engineering. 

River Bars; The Causes of their Formation, and their Treatment 

by " Induced Tidal Scour)" with a DeKriptlon of the Succesiful Redaction by 
this Method of the Bat at Dnblin. By I. j. Mann, AssisL Eng. lo the Dublin 
Port and Docks Board. Royal Svo, 71, &/. cloth. 
" We rMoraoend atl intemted In harbour wctka— and.iidee 
of rlveri f aocraUi^-to r«ad Mr, Haiu^i LntenuioK work OQ the t 
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Tramways and their Working. 

Tramways : their Construction and working. Em- 
bracing a Compteheti-iive History of ihe Sj^lem ; with an exhauiUve Analysis of the 
Various Modes of Traction, including Horse Power, Sleam, Cable Traction, 
Electric Traction, &c ; a Description of the Vatieiies of Rolling Stock ; and ample 
Details of Cost and Working Expenses, New Edition, Thoroughly Revised, 
and Including the Progress recently made in Tramway Construction, &c. See. By 
D. KiNNBAK CiJvftK, M.Inst. C.E. With 400 lUiutraiiooi. 8vo, 780 paeeu 
Price aSi., buckram. [jHst puiluktd. 

"Altbough dtKribed Hincw edition, thiibookii niLly i new ong. 1 Xugs partoFil, which cavers 
Tli«loricsl grjuiui, haviDg been ra-vritten and amplifiad ; whil« ibx puis which rolalB to b]J IhaE hat 
been dons aiBce i88j appeav in IhLt edition oulr. U i* oirtcon yrart since the finl edlEioa iippeared, 
bo'jk ni publiihed. After 4 Ivpite, then, 

Yolumc o?'tnu''v^uc to all intciaud ia 

-Jd'Igmed book «i 'nliway ina'chidecy?^"^ 

htstnry of this kiod of locomotioD, and 



Student's Text-Book on Surveying. 

Practical Surveying : a Text-Book for Sttidents preparing for 

Examinations Or for Surrey-work in the Colonies. By GEOttcE W. UsiLL, 
A.M.I.C.E., Author of " The Statistics of the Water Supply of Great Britain." 
With 4 Lilbocraphic Plates and upwards of 330 lilustrations. Third Edition, 
Rensed and Enlarged. Iticluding Tables of Natural Sines, Tangents, Secants, 
&.C. Crown 8vo, ^s. 6J. cloth; or, on Thin Paper, bound in limp leather, giic 
edge5, rounded comers, for pocket use. price tli. 6d. 

eiperience a> aarveior, draugblsman and teacher, bu found □ecessar]', and which the stujeol in 

that lbs tiudeal wit) find il a beiier guide than aiiv o( lis predecessors. . . . I>e>E[vei to b« recog- 
niKd ai the first book wbicb should be put in ibe handt ei a pupil □< Civil Eofiiiieerlne, and every 
genileman ot Bduolioo who teit Dui let ibeCnlaaieE would find it wellio liave a cepj.''— ^rcAifad. 

Survey Practice. 

AID TO SURVEY PRACTICE : for Reference in Surveying, Level- 
ling, and Setting-out ; and in Route Surveys of Traveltets by Lani! and Sea. With 
Tables, Illustrations, and Records. By Lowis D'A, JACKSON, A.M.I.C.E., 
Author of "Hydraulic Manual," "Modem Metrology,' &c. Second Edition, 
Enlarged. Large crown 8vo, lu. 6J. cloib. 
'^Hr.JacktoB ham produced a valuable trodV-mrfmiie for the surveyor. We can recomtnend this book 
aieoaEoiuDf ao admirable supplemeiti to (he icacHip; ofthe accoiopliihed surveyor. " — AtJititiwum. 
"As a teat-book we ^ould adviK all surveyDn 10 place U m chcir libraries, aadiiudy well tho 

" The author brings 10 hi» work a fortunate union or theory and practical evperience which, aided by 

Field-Booh for Engineers. 

The ENGINEER'S, MINING SURVEYOR'S, AND CONTRACTOR'S 
FiEl-O-Book. Consisting of a Series of Tables, with Rules, Explanations of 
Systems, and use of Theodolite for Traverse Surveying and Plotting the Work with 
minute accuracy by means of Slraight Edge and Set Square only ; Levelling with 
the Theodolite, Casting-out and Reducing Levels to Datum, and Plotting Sections 
in the ordinary manner ; Setting-out Curves with the Theodolite by Tangential 
Anglesand Multiples with Right and Lefl.hand Readings of the Instrument ; Setting- 
out Curves without TTieodolite on the System of Tangential Angles by Sets of Tan- 
gents and OQsets; and Earthwork Tables to 80 feet deep, calculated for every 6 
inches in depth. By W. Davis Haskoll, C.E. With numerous Woodcuti, 
Fourth Edition, Enlarged. Crown 8vo, iJi. cloth. 
"The book u very handy -. Ihe lepai^ie tables of lines and lanienti lo every minute will make it 

uwi m miDlT other purposes, the genuine Iiavemo lablei eililing all ihe lMiat."—Al>ilH,nm, 

•' Every perxan enESEed in engineeriftt field opeialions will esnoule the imponance of luch a work 

«d the amount of valuable time which witi he saved by reference 10 a lel ol reliable tables prepared 

•ilh the accuracy and fulness of those liven inlhii volume."— i^diVwa/ A'ou. 
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cjrossr locxwood &• somts catalogue. 
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Sarvefflug, tMtd emt Marine. 

Land and Marine Surveying, in RcCcrdu to the PrepamioD 

of Fba* im Bsidi lad KuIaaTs ; Cank, Riralk T«bW Wmct Svp^art ; 
Dock* a^ Hnfaom. Wok Docii^un aad Uie «f G»m>M^ Imii^ibii Bj 
W. Datu U«skou,CE.. AMikoc «f -Bodp »d Vndaa CoMnKtkw," *c. 
* "■■" - - — ---- Laije ciww* 8»^ »!. c»o«fc. 

■ " ' '— - " 



A Treatise on the principles and practice of leveujng. 

showing ill Applioboe lo par^Of^ of Railway iDd Criil Enf^ienrg m ikc Coa- 
ttnuiion ot Roadi ; «iili Mr. TEiroiu't Ksln fot iLc tmc Bj f BCnuilcx 
W. SIMM*. F.G.5.. M. Inn. C.E. SncMfc Ediuoa, with ibe adduioi ttl Law's 
Pnoicil Examplci (or Seniiig-oiu Kailwar Canei, and TiAt-TvriKK's Rdd 
Pradioe of La7iii£-om Orcnlai Cnncs. Wiik 7 Platei and BmBeTOM Woedco*. 
8*0, 8/. 6d. dotb. *,* Teaittwike cb Ccives mmj be bad acpantc^ yt. 

■ tmbcri, by biiiigiDE oul U» [weigtu Boibo* of llr> ail— tf ■ ai a f al — k-^— fi^t^nfTj^. 

Trigonometrical Surveying. 

AN Outline of the method of conducting a trigono- 

METRICAL SuNVET, Tor ihe Formalioii of GeOKiapbical and T>*pc«raphicAl Map* 
and Plani, Military Keconnaliunce, LEVELLING, kc , vilh Vtrinl ProblcBB, 
Kormulv, and Tablet. B/ Lieal. -General Fsoiie. R.liL Foanh E^litioa, ltc*bcd 
ami parlly Ke-wrilienby Major-General Sir Charlks Wames, G.CM.C, R.E. 
Willi ig Platei and 1 15 VVoodcuii, royal Svo, ibi. dotii. 
"Nd wfMiU ai pni4 from uk csn tirnifihco Ibr domeioii » well juid vo utadily aiaiia a b I d br 
bnai cvvrjr p«tiaa of lh« conlvnu up u tb« pmcmduc" — Srvad Armt> 

Cunies, Tables for SettSng-out 

tables of Tangential angles and multiples for 

8ITTINO.0UT Curves fr.im 5 to 100 Riidios. By A. Beaielev, M.InsLC.E. 
4II1 l',ililli)ii. Priiital on 4S Card>, and wld in acloth boi, naisi coal -pock el an. y.6i. 
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lala Ui DWD ard-caH. ud ]«•« ifae rut bthinit." — AHunmnm. 

Earthwork. 

Earthwork Tables. Showing the Contents in Cubic Yards cH 
Emlinnkmenti, Cuttinei, &&, of Hcightaor Depths up 10 an average of Sofeet. By 
JriiKi'ti imoADBiENr, C.E., and FkancisCampin, C.E. Crown Sv 9, 5/. doih. 
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Earthwork, Moaaurement of. 

A Manual on Earthwork. By Alex. J. S. Graham, CEL 

Wilh numi.'ruu> Uiagraiiis. bccond Ldiiion. iSmci, xi. 6J. tlulh. 

Tunnelling. 

Practical Tunnelling. Explaining in detail the Setting-ont of 

Ihe Wark>, Shall -linking, nnd llciiding.<lriving, Ranging the Linei and Levellinc 
under Ground, Suli.Kxcavating, Timbering, and the Ccmstruction of Ihe Brickwork 
(if Tunnali, with ih* amount of Labour rei)uired for, and the Cn.it ol, the various 
iiotllon) of Iha work. By F, W. Simhs, M. Inil. C.E. Third Edition, RniMd 
by n, K. Clakk, M.Inw.C.E. Imp. Svo, 30/. cloth. 

" 111* (itlnalliin In shich Mr. Simmi'i baak an luniKltine ''U *.*>~ HaU r.«'n»> iLitiv leata a^M 

Smsn inilr upnixd Ihan Iri iht wonla nl iht lau Praftuar Raplmic i~ 'T>>e bni ugrct oi iafbiw*. 
IN wi Ih* tuUfcIor ninaali It Mr, P. W. Hliniu'* work on I'ruiical runnclliai.'"— ,4>rtAw<. 
-■ ■ ^ ■ o(th..ubJ.e> . . . Ur. CUik to* addad 
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Tunnel Shafts. 

THE CONSTRUCT!ON OF LARGE TUNNEL SHAFTS : A Prac- 
tie«l «nd Thcorelical Eswy. By J. H. Watson Buck, M. Inst-CE., Resident 
Engineer, London and North-Western Kailivay. Illuslrated with Folding Plates, 
royal Svo, izj-. cloth. 

MMidfriblE UM,' W^conmcadthcl^kiatS''t'sinKt,agpToTcaionr—3m'ji-eyrtM- 

Cast and Wrought Iron Bridge Construotion. 

A COMPLETE AND PRACTICAL TREATISE ON CAST AND 
Wrought Iroh Bridge Construction, including Iron Foundatioas. In 
Three Parts— Theoretical, Practi::al, and Descriptive. By William Humbbr, 
A.-M. Inst. C.E., and M. Inst. M.E. Third Edition, revised and much itnproved, 
with 1 15 Double Plates (zoof which now first appear in this edition), and numerous 
Addilioni to Ibe Text. In 2 vols., itnp. 410, £6 161. 6d. half-bound in morocco. 

plani. indHctioni. tans leak dtlaili arc given, which vciy mudi enhance the iniliuciive worth Dtlbote 

■he iBIl'llK^e^rlf undn^he dl^^'an af^ll^Lile M°r."llnme1, Si^W. cSau. Mr. Hawklhiw. Mt. pTge' 
Ut. FowIr. Mi. Heniini, and nthen amcmi our ma» eniacDI ODBincen, me drawn and ipedhed in 
creal d«taiL"—£«f /«<.-. 

Oblique Bridges, 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE BRIDGES. 
With 13 large Plates. By the late George Watson Bock, M.I.C.E. Fourth 
Edition, revised by his Son, J. H, Watson Buck, M.I.C.E. ; and with the 
addition of Description Co Diagrams for Facililating the Construction of Oblique 
Bridges, by W. H. Barlow, M.I.C.E. Royal Svo, lis. cloth. 

fce unpouible lo couult a belier."— "-tfiw^." «" ™ e.is r. ue, an ■ w 

"Mr. Budi'i IceaiiM is ncocniicd ai a lUadard l«tl-l><»li,aBdhii treatiacnl hiidivaled Iheiubjicl 

of ounr of the inlcicadei lUppowd to belong 10 il. As > t,\ui<! 10 th: engineer aad architect, on a 

csarmedlv dilSmll subject, Mr. Buck'i work u uniurpaiKd."— AuVainf AVwi. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF OBLIQUE 

Arches. Hy John Hart. Third Editioa, with Pktes. Imperial Svo, &. doth. 

Statics, Graphic and Analytic. 

GRAPHIC AND ANALYTIC STATICS, m their Practical Application 
10 the Treatment of Stresses in Roofs, Solid Girders, Lattice. Bowstring, and 
Suspension Bridges, Braced Iron Arches and Piers, and other Frameworks. By 
R. Hudson Gkaham, C.E. Containing Diagram* and Plates to Scale. With 
nnmerous Examples, many taken from existing Structures. Specially arranged 
for Class-work in Colleges and Universities. Second Edition, Revised and £n- 
Iar(^. Svo, i6i. cloth. 
*'Ur. Grahxm'i book will Had a place wherever graphic and aiialy tic scatict are used or studied." — 

<are. Tlw dLrecdoni for workina arc ampte. and 

Girdera, Strength of. 

Graphic Table for Facilitating the CompuUtion of the Weights of 
Wrought Iron and Sleel Girders, &c., for Parliamentary and other Estimates. By 
I. II. Watsds Buck, M. Inst. C.E, On a Sheet, zj. 6i. 

Strains, Calculation of. 

A Handy BOOK for the Calculation of strains in girders 

AND SIMILAR Structures and their Strength. Consisting of Formula 
and Corresponding Diagrams, with numerous details for Practical Apnlicatioll, &c. 
By William Humber, A.-M. Inst.C.E..&c. Fifth Edition. Crown Svo, with 

nearly too Woodcuts and 3 Plates, 71. 6d. cloth. 

*■ We heartily soniniBnd ihi. really' Ad«y> book 10 gut engineer and atchilecl readers. "—£iv/"* 



^ 



14 CROSBY LOCKWOOD *• SON'S CATALOGUE. 

Trusses. 

Trusses of Wood and iron. Practical Applications of Science 

in Delennining ihe Stresses, Breaking Weights. Sa'e Loadi, Scanllings, 
Details of ConsttuclJon. With Complete Working Drawings. By WlLt 
CsiFFlTHs, Surveyor, Assistant Master, Tranmcre School or Science aod An. 
DbloDg Svo, ^. 6ii. clolh. 

Strains in Ironwork. 

The Strains on Structures of Ironwork; with Prac- 
tical Remarks on Iron Construciion. U j F. W. Sheilds, M.I.C.E, 8vo, 5J. cloth. 

Barlow's Strength of Materials, Enlarged by Number. 

A TREATISE ON THE STRENGTH OF MATERIALS; with Rule* 
fur application in Architecture, llie Co-nslruction of Susjieniion Bridg«i, Railway*, 
&c. By Petek Harlow, F.R.S. A New Edition, revised by his Sons, P. W. 
BabloW, F,R.S., and W. H. Barlow, F.R S. ; to which are added. EnperimenM 
by HoDCKlNSOK, Fairbairn, and Kirkaldv j and Formula: for Calculating 
Girders, &c. Arranged and Edited by Wm. Humber, A.-M. Inst. C.E. Demjr 
8vo, 400 pp., with 19 lai|[e Plates and numerous Woodcuts, i8s. cloth, 

" VlhiablE ililce 10 the HudEUt, tyro, and Ihe enperienced pnctilioner, 11 will jilwiv> rank in fatUi*. 
uhhu hilheno dene, m ihe tUDdud IreiliHon thul piniculuiubjeo.''— fK^'Wfr. 

" Tlun it DO gnuer auiharity Ibun Barlov."— ffm'iUin/ ,VVw(. 

"AiiKicDlific irork of the firai dau. il dcwrvst a [Dnm«I pUce on Ihe booktbeliu e( eieiy 
dvil sDctiaeer and praetieaJ mechaoic." — EnflisA Mickajtic. 

Cast Iron and other Metals, Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST IRON and 

other Metals. By Thomas Tredgold, C.E. Fifth Edition, incladine tIol>GKIM. 
son's E>:perimental Researches. 8vo, il/. cloth. 

Practical Mathematics. 

Mathematics for Practical men : Being a Common-place 

Book of Pure and Mixeil Mathematics. Designed chietly for the Use of Cirll 
Engineers, Architects and Sun,-eyors. By Olinthus Gregory, LL.D., F,R.A.S., 
Enlarged by Henry Law, C.E. Fourth Ed., carefully revised by J. R. YouflC, 
formerly Piafes»orof Mathematics, Belfast College. With 13 Plates, Svo, £1 it. doth. 

difficuliy" ■■"oar ui>e >■> b>> pnclKe. The ruki aia in all cuia eiplainid br meant of unapitM, ia 
which every itep of the pinceii il clc^irly onrked o-aC—BmiUtr, 
" One of the mini Kniueable books for piaciical mechanici. . . _. It u u initm-'— ■-" ' — *■- 
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Railway Working. 

Safe Railway Working ; A Treatise on Railiray Accidents, 
their Cause and Prevention ; with a Description of Modem Appliances and 
Systems. By Clement E, Strktton, C.E.. Vice-President and Conroltioe 
Engineer, Amalgamaleil Society of Railway Servants. With lllustralioni and 
CoFoured Plates. Third Edition, Enlarged, Ciown Svo, y. 6tt. cloth. 
■■ A book for the enaine«r, the dinetori, the BUUKn ; anil, io ihort, all who with for in( 

OB railway nutlcn will 606 ■ perfect ncxch^ia in 'Safe Riiilway Working.' "—Ilti/wof Jti 

cade sad'practicB ii »Anaxli."—Hm^Wi Rmitmit Jwrnitl. ''"" ° T * " ubihwii. 

"Tbe auihor may be coosatulaled on havini callecled, In ■ very connDienl form, nuKhvaliiaUw 

lofonnalion on the priacipal queilioai aHectiDC Ihe uie working of railwari."— J^ai/Tuij> £i|riiH«r. 

Heat, Expansion by. 

EXPANSION OF STRUCTURES BY HEAT. By John Keily, C.E., 
late of Ihe Indian Public Works Department. Crown Svo, y. 6.f. clolh. 
"Thetim iheiuihoihai lei before him. ni,. Io ihow the effecu of heat upon meullic UHlMhtr 
(tniclurei. ■■ a latiJable one. for ibii il a branch ot phinici upon which Ihe enfineer st aichiMcl am 

Field Fortification. 

A TREATISE ON FIELD FORTIFICATION, The Attack of Fortresses, 

Military Mining, and Reconnoitring. By Professor Colonel I. S. MACAUtjlV. Slitb 
Edition, crown Svo, with separate Alias of 12 Plates, lit. clolh. 
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MR. HUMBER'S GREAT WORK ON MODERN ENGINEERING. 

Complete in Four Volumes, imperial 4I0, price £12 I2j. half. morocco. Each volume 
sold separalely HS follows :— 

A RECORD OF THE PROGRESS OF MODERN ENGINEERING. First 

Series. CoTnprising Civil, Mechanical, Marine, Hydraulic, Railway, Bridge, and 
other Engineering Works, &c, By William Humber, A-M. Inst, C.E., &c. 
Imp. 4to, wilb 36 Double Plates, drawn to a large scale, Photograplilc Potlisit ol 
John Hawk^haw, CX., F. R.S., &c., and copious descriptive Letterpress, SpecificD,- 
dODi, to:., £3 31. half-morocco. 

List op thk Platm and Diagrams. 



C W. R. (SPLATE9): RooFOFCvcMDRxnMuiic ALLor Encike; Suspehbioh finiDai, A' 
Hall ; Biroo oveic G. N. Railway ; Roop or (j plahbJ ; UHDaitaBtiuHD Railwav (j i-l*ti 
SiATion. Dutch Rhuiik Rail |i rLATIS): I 

" Handnnielv lithoi^niphed and pHniod- It will find fkreur with rvny wbo dcviv (0 prsKive i 
pcrnuDCnt lorm CDpiei of the plu» and fpcciAcBIioat prepared for the guidoBcc of iha n}ntrac(an 

NUMBER'S PROGRESS OF MODERN ENGINEERING. Second Series- 
Imp. 4to, with 3 Double Plates, Photographic Porirail of Robert Stephenson, 
C.E., M.P., F.K.S., &c., and copious descriptive Letterpress, SpeciGc&tioos, &c., 
£3 3j. balf-moTOCCO. 

List of the Platks and Diagrams, 

" ' ' - " ■T.C.C. way; Collbok Wood Viaduct, Cobkwuj, 



s) : DiOSWEL 



si: Bnn 









HUMBER'S PROGRESS OF MODERN ENGINEERING. Third Si 

Imp. 4to, with 40 Double Plates, Photographic Portrait of J. R. M'Clca 
Pres, Inst. C-.E., and copious descripti'vc Letterpress, Spedficitions, Sc, £3 31, 



late 



List of the Plates and Diagrams. 


«A« DBAIliAO«.MiTaoPoi.is.-Nor(A Sidi— 


PLATKs); Outfall 


Map BHOWIHS Ihibbcspiion op Sewbiis; 






h"bt r 5*«c«™' 


Sbweh. Bhidgi ove« Rjveh Lia I3 plates); 




OUTPALI S.WEI1. B«DOE OVl. Ma>«H LANE, 




NoPTH Woolwich Rahwav. akd Bow afd 


Wall; Ste.-boat 




plates); Lasdikq S 






2As'^"'o«WATE'l^«0»M"F'iM"(jPLAT^^^^^ 


(I'pLATBs" OvEPPlI 


Street Sewep (3 r 


OUTrAU. SlWER ReSKBTOIP (I PLATIS) ; OuT- 






Sehiks, Plans a 


Odtpall Sewep. Pepstocks. Scmlh Siit.- 


Vlans. AND Seci 


OdTP.LL StWEB, Berkondsev Bpapch (I 




"ThsdniiiDei have a caDtunlly incrcuiog lala 


, And whoever deiirei 
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HUMBER'S PROGRESS OF MODERN ENGINEERING. Fourth Series. 

Imp. 410, with 36 Double Piales, Photoeraphic Portrait of John Fowler, lale Prei, 
Insl. C.E,, and copious descriptive Letterpress, Specifications, &c., £3 31. half. 
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CKOSBY LOCSWOOD A- SOS^S CATALOGUE. 



THE POPULAR WORKS OF MICHAEL REYNOLDS 
("The Enci.se Deivus Fbhkd"). 
^{jKomoUae-EngiBe Drioing. 

LOCOMOT1VE-EHGINE DRIVING : A Practical Manual for Engiaeen 
IB Cbaigt ol Looodiotin; Kapaa. By Mictuci. Rcvnolds, Member of the 
Society of Etia te o, (■merlj LocooxitiTe Inspectoi. L. B. uid S. C. K. Ninth 
EdilioB. ladaduiK a K£T to tuk Locomotivs Escine. Wiih lllu&usiioiis and 
Poctnit of Aothoc: CmnSvo, 4J;. &£.clo(h. 
-111. RtyiHi ^j wufSet a —M. mJ toi npplinl U «n. Vt an cmMallr rttammaid the 
bsak ■« oaly w Ac mctoJ Aim, ku •> huimh whs oka u liiunM in Ibc pcrlomiiDU or Jdco- 

" Ut. RcTsahU hn iiiLBtJ ■ bcv i k nili 1 a the liicntiire ettlw <tar. TliU adminbit prmcdal 

trcKii^efikpciciicalnaRaf ■MdsckiRUiBcskuiiaBiafinimraBiBwiiilaiuiii.''— jtlinvwH. 

"EndcMlrike««k<rf ■ ■ ■ - ■' - .. - ~ - - ^ - 

8tatioiia/y Eagm Drimng. 

Stationary Engine Driving : A Practical Manual for Engineers 
in Chuge o( Slaiioituy Engines. By Michael Reynolds. Fifth Edidon, 
Enlarged. Wilh PUlcs ud VVoodcnts. Ciom Svo, 4/. &d. cloth. 
'TW AiLbor u tfaonn^ir ka«aint«l with hu. tabjecu. uid bb Advice od the ^-ariaut peinti tn 
. .-__. .. . . ... ,_..:_.^= ' -■ luifulooefc 
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is dear and pnct>c»L 
" Otn aoAaclcsi 



vy cvfiK bol bD abost il"^— 



k>sHuicR4ibeccat^tt ofMr. Keynokli't book will r«aue bi 
hlagiibsbcia e he cft« b« trvff«d to t«ok ^Ker Khem." — £m^U$' 

The Engineer, Fireman, and Engine-Bog, 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, AND ENGINE- 

6OY. Compiising a. Hbtoiical Notice of the Pioneer Locomotive Engines and their 
InTcnlOTS. By Michael Rev."«Olds, Second Edition, with Revised Appendix. 
Wilh nnnierous ItlusnatioDS, and Foitrait of Geoi^ Stephenson. Ciown 8to, 
4/. td. doth. [yui/ fiuilititd 

"FnmlnetKhalcilktKialcdgeortbcutbar.Lt-illappealtothcnilinyniinoriiMliiy tnsRfoKiUr 

*' We thouid be |la<t lo ue iKii booh in Ibe i>oit4»iDU of cveryoiic ja the kincdom who bai rw 
tall, ot is to Uy. h^adk oa a locomotire eiiguie.~''-^rAa. 

Continuous Railwau Brakes, 

CONTINUOUS Railway Brakes ; a Practical Treatise on the 
several Sjrslems in Use in Ibe United Kingdom ; their Construction and Feribrm* 
ance. With copious Illuslntions and numerous Tables. By Michael Kevxolds. 
Large CTown Svo, gj. cloth, 
"A popular expUbfelion of the dLfliERht brakn. I1 kill be of frcAt UBiataiiee in (ornuDr nubiv; 
opinion. u>d •□! be iludicd with bcDcEl by tbotc tt ho tike >n iBIertst in the bnke."—£>vl'u'( Wa^u^. 
" Wriltee with tnffiLtent technicl dcLaiE to eni'bie the pnncipmi and relative copnecuop of the varioua 
put! of each puticaUr l>iake to t>e nadijy ^tit^pcd" -^AfttkamicAi World. 

Engine-Driaing Life, 

ENGINE-DRIVING LIFE : Stirring Advenlures and Incidents in the 
Lives of Locomotive Engine- Drivers. By MICHAEL lUVNOLDS. Third and 
Cheaper Edition. Crown Svo, u. 6d. clolh. 

"AnTOne who wiihihi to eel i tciI iniielil inio fiil«y life cannot do beitci thin read ■ Enciae- 
Driving Life' for bimttir, and if he once uketii up he will liiid Ihii ihe anihoi'i euihuiiiim and^real 

Pooitet Companion for Enginemen. 

THE ENGINEMAN'S POCKET COMPANION and Practical Educator 
for EnEincmen, lioller Attendants, and Mechanics. By Michael Reynolds. 
With Forly.five Illuslrationa and nameroui Diagnunl, Third Edition, Revised. 
Rojnil iSmo, 3'. 6i/, strongly bound for pocket 

' OBmpeleat engioeet."— C/.ii/nit MiraU 
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to thuc wbo ue urivint to IxcoiiuefGi 



plea D< hit daily eiillin« would require."—; 
- -"-■ •—ia."— Daily £■*.««■/*. 



MA A' WE ENGIXEERKVG. NAVICATIO.V. b-c. 

MARINE ENOINEERINO, SHIPBUILDING, NAVIGA- 
TION, etc. _ 
Pocket Book for Naual Architects and Shipbuilders. 

The Naval architect's and shipbuilder's pocket-Book 

OF Formula, rules, and Tables, Ana Marine Enoineeh's and Surveyor's 
HANDY Book of Reference. IJy Clf.uknt Ma'khow, Member of the Insliia- 
tion of Naval Archilecls, Naval Diaughlsman. Fiflh Edi'-i-jn. Revised »nd En- 
larged to 700 pnees, with upwards o( 300 Illiii1r»li{)ns, Fcap., 13). W. alrongly 
bound in leather. 

SuMMARv or Contents, 

SICKE AHD SlHIOLS, DECIUlt PlACTIOHB.— RuL-El FDR BoiLE*9.— LLDVD'I WEII 

Taioonoiiaiiiy.— PHACncALGaoMiTiiv.— Man- Cmaihs.— LLOio'i Scakiliiigs ran i 











I.O»S AHD VaL0CIII.S.-WE10HT Ol' MaTIKIAL 


DiscousT A»n Wage 


*i.I>Gll..-Gu« PA.IICIIL.1.5 ABD WeiQHT. 


se» AMD Ready Re 


-5ta»i,..d Gauges.- Ri¥«t.o Jo.bts a-o 




Hivmii»o.-STBa«oTH .so Tests op Mate- 


A»"c«ci;«FE«»'cES*o 




Areas of Seomest* 










PaWEBl. WoBI..— BOAIID OF TRADE RBOtUA- 


OF Natu««l S1KB3. T 











'- Id Ibesc daT> oF adiineed knowledKS a work like Ibti 1> of Ihe ^reateil vuliiB. ll conlalns m 
TBit amounl of informulDQ. Wa unhesiiallnjilf ba; ihal <t Is ibg mosl valuable compila'lon foi iu 
ipeciSs purpoH ihal has ever been prloleiT No navBl arehiieci.enelnecr. iDrveyor.oriBBiiiail, 
wood or iron ibipbuilder. can afford lobs wilbODC Ibii woik."— IMmirJcsf Uagatini. 

I bmilimi obiEcl in mint shipyard dnwing officei. We hive now before at ihe li{ih diiion rcvwd and 

prodnuiaii of a very uieful, compendiDUt and elcfanl hook, will primed and well bound. The n- 
, viiion appuii w have been done with care, and nearly all the eiion in ihe eailier edilioai ban beea 
, npunaed. .... The bosk iisne of excepiional merit."— JTwrimr, Nov. 4, iSga. 
I ■■Should be UKd by all who are annged in Ihe couiruuiwi ar dengn of veiieli. ... Will be 

I found to conlaiD the moituHliiluhlH and forniultB required by ihipbuildcn, carefully cnlleoled bom 

the belt auihorliitj. aodpul together in a popular and limple fonn."— ffef3W«»-. Np». j, 1879. 

trade Tbe volume coalain^ a mass oC uieliil iafDrmauoo cjearlv eipreiied' and pnaeniKlIna 

handf (orm."-Mflnii. Engxtiir. 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS: A Treatise On. By 
Robert Murray, C.E. Eighth Edition, ihorouahly Revised, with considerable 
Addilions by the Author and by Georue Carlisle, C.E., Senior Surveyor to the 
Board of Trade at Liverpool, iima, 5/. cloth boards. 



.«,«.<,u,. into his pr:--' 
•■We (eel .ore thai 
il has been in the 
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English-French Dictionary of Sea Terms. 

Technical dictionary of Sea terms, Phrases and 

Words Used in the English and French languages. For the Use of 
Seam™, Engineers, Pilots, Ship-buiIdcrs, Ship-owners and Ship-brokers. Com- 
piled by W. PiRRIK. lateof the African S-ltBiliihip Company. Fcip. 8*0, j*, 
doth limp. [Jail fHkuktJ. 
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Electric Lighting of Ships. 

Electric ship Lighting : A Handbook on the Practical Fitting 
and Kuniiing of Ship's ElectriciJ Plont, for ihc Use of Shipowners and Builder*, 
Klarine ElectiiciaDS and Sea-going Engineers in Charge. Bf J. W. UrquHART, 
Author of " Electric Liehl,'' " Djnamo Constraclion, " &c. With numerous IlllU- 
tialions. Crown 8vo, 71. 64. doth. 

Pocket-Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FORMULvE FOR 

Marine Engineers, By Frank Proctor, A.l.N.A. Third Edicion. Roy»I 
3lmo. leaiher, gill edges, with slnp, 4s. 
" Wc ncomTncni .t Ir> mir rudsn u garni '^ ><> «>Pp1f " linf-felt wiD\."—NmratScifK: 

Introduotion to Marine Engineering, 

ELEMENTARY ENGINEERING : A Manual for Young Marine 

Engineers and Apprenlices. In the Form of Questions and Aniwers on Metali, 
Alioys, Strength of Maieriiln, Constiuciion and ManBgemenl of Marine Enginct 
and Boilers, Geometry, Sic. &c. With an Appendix of Useful Tabid. By Ji 
^ .. ^ ..,._._. r.._ _ .,___,___ ^---.gj-, 



ler*. ■ 



Marine Surveyor, Hongkong. Second Edltiofl, 
RevUed, small crown Svo, 3s. cloth. 
"Contalni much valuable information for the dau for whom Xt is i d tended, eipcdally In Ilw 
chaplecl on Ibe maaaKemenl of boilen ind eottines,"— Nautical UofanHr. 
"A useful ialroduclion to the more elaborate leil books.''— Sroli Man, 
"To a studFOinho buihe requiaiie dealro and reuilvs to aiuia a ihorough knowtadfa, Ur, 

Navigation. 

Practical navigation. Consisting of The Sailor's Sea-Book, 

by Tames GRKFNWOOD and W. H. RosSERj together wilh the requisite Malhe- 
malical and Nautical Tables for the Working of the Problems, by H KNRY Law, 
C.fH.. and Professor/. R. YouNC. Illustrated, izmo, ;i. strongly half- bound. 

Drawing for Marine Engineers. 

LOCKIE'S MARINE ENGINEER'S DRAWING-BOOK. Adapted to 

the Requirements of (he Board of Trade ExaiiiinalionB. By JOKN LOCKI^ 
C.e. With 12 Plates, Drawn It) Scale. RoyilSro, jr. W. cloth. 

"ThosninplH chown ate iiKntiall)' pracucal, and areiu^h a•t^^nlM prove a[ senici to engiBeca 

■eaeraUy, while admu-jblr fulfilliog [belt ipecilii: purpoie."— ^.^•tdaiir^ WrrU, 

Sailmaliing. 

The Art and science of Sailmaking. By Samuel E Sadlzk, 

Practical Sailmakcr, late in the employment of Messrs. Rntsey and Lsptbome^ 
ol Cowes and Gospon. With Plates and other llluslTaiions. bmall 4I0, isi. 6d. 
clolb. 
"Tlui eilrenEir practical work gWa a eonplete edupiian io itl Oit branches at ihs naaiifaclan, 

ku Mt (onh io ihs velume berare ui."— ^fM>«*i>. 

Cliain Cables. 

Chain Cables and chains. Comprising sizes and Curves of 
Links, Studs, &c.. Iron for Cablet and Chains, Chain Cable and Chain Making, 
Fonuiog and Welding Links, Strength of Cables and Chains, Certificates for 
Cables, Marking Cables, Prices of Chain Cables and Chains, Historical Nolet, 
Ad* of Parliament, Statutory Tests, Chafes for Testing, List of Manuiiicturen at 
Cabtet, ic &e. By Thomas W. Traill, F.ER.N., M.Inst.C.E., Engineer- 
Surreyor- in-Chief, Board of Trade, Inspector of Chain Cable and Anchor Proving 
Establisbmenu, and (ieneral Superiniendent, Lloyd's Committee on Pronng 
Eilablishmenlt. With numerous Tables, Uiustralions, and Lithographic Drawing*. 
Folio, £i II. cloth, bevelled boards, 
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Mining Machinery. 

Machinery for Metalliferous Mines: A Practical Treatise 

(or Mining EngCoeers, MeliUurgUls and Maiingeis of Mines. By t. Henhv 
Davies, M.E., F.G.S. Crawn Svo, 5S0 pp., wuh upwirda of 300 Illaitialioni. 
III. W..cIoth. \yi,i:publulud. 
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■perieDct."— /rw. arndSliil Tnniii' ymrjinl. 



"iJvilaiiWe to™inlur^ eoeioffn, ntlillurgiaU, and mine maugtre,"— rit JI/i«/«(f Kn^iia,., 
J}im*r, Celsratlc. U.S.A. 

Metalliferous Minerals and Mining. 

A Treatise on metalliferous Minerals and mining. 

By D. C. Davies, F.G.S., Mining Engineer, &c.. Author of " A Trcaiise on Slaie 
and Slate Quarrying." Filth Edition, thoroughly ReviEed and much Enlarged 
by hU Son, E. HKSttr Davies, M.E., F.G.S. With about 150 Illustrations. 
_ CrowttSTo, lai. Wclolh. 

£artfty Minerals and Mining. 

A Treatise on Earthy and other minerals and Mining. 

By D. C. Davies, F.G.S., Author of •' Metalliferous Minerals," &c. Third 
Edition, Revised luid Enlarged, by hii Son, E. Henry Daviils, M.E., F.U.S. 
With about 100 lUusts, Crown Svo, 12J. 6rf. clolh. 

" W« ihould be inchDcd to rnak it >s amonz the very best aF the bouly Iccbalcal and tradea 
maDuaU which have rtcpntly appeared."— fln'//** ywar^/r^ JJrt'i'rti', 

Metalliferous Mining in the United Kingdom. 

British Mining : A Treatise on the History, Discovery, Praciical 
Developtoent, and Future Prospects of Metalliferous Mines inthe United Kingdom. 
By Robert Hunt, F.R.S., Keeper of Mining Records ; Editor of '" Ure's Dic- 
tionary of Arts, Manufactures, and Mines," &c. Upwards of 9J0 pp., with 330 
Illustrations. Second Edition, Revised. Super-royal Svo, jQl is. clolb. 

a, hosha^ opporluDJIiu for fucha tatk not enjoyed by anyone el*e. ana 
Uiem. ■ . . Tbe taoguagE *nd n^le adopted are good, ua tha treat- 



Mr. 
























"''""^'■."^.^'■.«, 






. [Ddiapemable ii 






iTm'lLfhi' 



Underground Pumping Machinery. 

Mine Drainage: Being a Complete and Prsictical Treatise on 

Direct-Acting Underground Steam Pumping Machinery, with a Description of a 
large number of the best known Engines, their General Utility and the Special Sphere 
of their Action, the Mode of tbeir Application, and Ihcir merits compared with 
other forms of Pumping Machinery. By Stephen Michell. Svo, 151. cloth. 
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CROSBY LOCKWOOD *- SOS'S CATALOGUE. 

Prospecting for Gold and other Metalt. 

The PROSPECTOR'S HANDBOOK: A Guide for lh« ProspectOfl 
■od TriTclltT in Soich of Uttai-VaxiBg a otbcr VkJnsble >rDierab. B]r J. W. 
Akdermn, M.A. ICamb.), FK.G.S. Anibor of "Fiji tad New CikdoMM." 
Sialh Lditkm, thoroaghtj Kerued aod mocli Enlaj^nL Smil) croim 8<ro, Ji. 6/. 
dolh : or, 41. 6./. leatber, pocket-book fonii, with uick. [^Kif ft^tii^td. 



mining Notes and Formulm. 

NOTES AND FORMULyC FOR MINING STUDENTS. B7 JoH» 
IIemmas Vekivale, M.A., Cmiticatcd Cultiery Manager. rtDre<sor of Mniingia 
(be Uurham CuUrge of Scwnee, Newciiile-npoQ-Tyne, Third Edilioii, Berued 
and Enlaced. Small crown Svo, K. (>J. cloth. 

~ The Kiibnr bu dotiE hii irark in u euHdiafly ciedinblc suaact. ■itd hu pr«d*«4 ■ baok 
ihul will b4 of atmct 10 iludcQU, aad iJuh who ai« pvacticimT cuu«d in taiu4ai oe^WHOL"-' 

Handybooh for Miners. 

The MINER'S Handbook : A Handy Book or Rererence on ihfr 
■ubjccit of Mineral Dejioiils, Mining Openilioni, Ore Dlosing, &c. Forlbc Uic 
of Sludent* and othen inlecBted in Mining malleir. Compiled bv Joint 
MiLKI, F.K.ii., PrareuDT of Mining in the Imperioi Univenil^ of Jip*". 
Reviled Edition. Fcap. 8vo, 7/. W. leather. {yuit fuUiiiei. 

" Pmfcttar Milne't hanilbaDli Ib »urv 10 be irceived iriLh ivnmt br ail coanectcd vith DiiniB£. uA 

vitlbfl tnutrntXt popular Atnoni tiudCQU,"— Hfit/HWH. 

Miners' and ISfetallurgists' PocdetBooli. 

A POCKET-BOOK FOR MINERS AND METALLURGISTS. Com- 

Eriting Kules, Furmul:i:. Tal.lei, and Notes, for Use in Field and Office Wo(k. 
y F. Dahvbks Fowm. F C.S., M.E. Fcap. 8yo, 91. leather. 

Kiitllib-(paal(iii( pro^peetOTi and minini iiioi«M»."— £.w(»«W<u>. 



Mineral Surveying and Valuing. 

The Mineral surveyor and Valuer's Complete Guide. 

Cuni|)ming a Trcali^^e on Improved Mining Surveying and the Valuation of 
_ .. .:._ ...i.L Kf _...!■ lelablei. By Wm, Lintirn. Third Edition, 
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Asbestos and its Uses. 

Asbestos : its Propcnica, Occurrence, and Uses. With some 
A>;c(>u[it of ihc Minct of ligly tai C.-inada. Hy Robert H. Jones. With Eight 
Cjliolyiierialei and otljer Illustrations, Crown Svo, lu. bJ. cloth. 
•' An Inlariiilni and innluible y,aik."-Ctlliiry GkardiaH. 

Bxplosioes. 

A HANDBOOK ON MODERN EXPLOSIVES. Being a Practical 
Tie«i>* on the Mnnuflclure in4 Application of Dynamite, Gun*Colton, Nilro- 
Glycehne and other Eipjo&ive Compounds. Including the Manufacture of 
Coll a< lion' Cot ton. Ity M. Eisslkr, Mining Engineer and Metallurgical Chemiii, 
Aulhor of "The Metallurgy of Gold." "The Metallurgy of Silyer," &c With 
about 100 IlluttralionL Crown %to, ios. 6d. cloth. 



Uaatlni purpuKa."- 
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MINING AND METALLURGY. ai 

Colliery Management 

The Colliery Manager's Handbook: a Compreheosive 

Treatise on the Loying-onl and Working of Collieries, Designed fts a Uoolf of 
Rerercnce for Collier; Managers, and foe the Use of Coat-Mining SmilenU pre- 
paring Tor Fiist'ciass Ceriilicites. By CALEB PAUSLV, Mining Enginrcr and 
Surveyor ; Member of the North of England Inslilute of Mining and Mechanical 
Engineers! and Member of the South Wales inntitule of Mining Engineers. 
With nearly 700 Plans, Diagram.', and other Illustrations. Third iLdition, 
Kevued and Tjilaiged, mediuro 8vo, about 900 pp. Piite £1 51. strongly bound. 

iy,nl /iiiilisAcd. 
SuMMAkv OP Contents. 

<JtilLoar. Oh thi Fbtctiok of Am 1* Minis 



tl«llsow WoBc AKO Methods or WoaiilKa. Misciluhihus Questioks txD Ansviits. 

'UilDIIISiailHD CoKVlVlKdK. Apttr.ll>t .' SuHUAOr OF RlFOUT Of H.M. COK- 

D«.K*OS. UIS»1UH«.S OH ACCIUMIS IN MlHIS. 

THa C*«M HIT wiiB IS MiKis: VihtilatioM. I 

*,• OflNIOSS OF THB PHESS. 

Vjsvided inlalog iiudeaii wiih a clais-tiaali (hit is as InlereiliDit as il la iaslruclive,"— Colltfry 

"Mr, Panely** woik ii emiDsottr luiled to ihc purpau Car which ii ii iuunded— heing cleir, iatcr- 
••Udi, (ihautlive, ricn in deuil, lad up to ditc, (ivioc ducnpilont ai the ve.-f liilEtt michion ip averr 
idtparuaeai. ... A miniiiK cUjElDKr could scucely go wronf who fk>Uoived ihi^ iiwV.'''^C*tiury 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OF THE UNITED KINGDOM. 
Comprising a Deicription of the Coal Fields, and of the Principal Seams of Coal, 
with Returns of their Produce and its Distribution, and Analyses of Special Vsrie- 
lies. Also, an Account of the occurrence of Iron Ores in Veins or Seams ; Analyses 
of each Variety ; and a History of the Rise and Progress of Pig lion Manufacture. 
Bv RiCHAKD Meade, Assistant Keeper of Mining Records. 8vo, £i 81. cloth. 
•■■Vhn hook ii one which miui find ■ pl>« on ihiihelvc. of all inUreiied ip con) .pd iron prttduciioti. 



Coal Mining. 

Coal and Coal Mining, a Rudimentary Treatise od. By the 
laieSii WARiNorosW. Smvth, M,A.,F.R.S., Slc. Chief In-pecto. o'th^ Mines 
of the Crown. Seventh Edition, Kevised and Enlar^fcd, With numeious Illus- 
trations, izmo, 41. cloth boards. 

aelhodt Bf warlcint, Ihc book »ill d,}Ul>ilESS laigreii a >ery Urge uumbei of rejiden."— J^iw.^ ynriul. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical Treatise 
on ; with and without the Magnetic Needle. By THOMAS Fenwick, Surveyor of 
Mines, and Thomas Bai:er, C.E, Illustrated, iimo, 3/, cloth boards. 

Granite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By GEORGE 
F. Harris, F.G.S.. Membre de la Socieii^ beige de Geologic, Lecturer on 
Economic Geology nt the Birkbcck Instimtion, S:c. With Illustrations, Crova 
8vo, w. W. cloth. 

"A clearly and wsll-wriiien minual for persooi engaged 01 interesied in the giaoite Indus trj."— 
tui'mam. 

•■ An inlereillaE work, which will be dsiervedir esteemed.''— Cod irrr Cuardiiin. 

•• An Biceedinriy intaresLing and valuable monograpli on a subjecl whith bas hitberlo tecoiTOd 
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CROSBY LOCKIVOOD &' SONS CATALOGUE. 



Gold. Metallurgy of. 

The Metallurgy of Gold: a Praciical Treatise on the 

Melallurgica] Treatment of Gold-beanag Ocei, Including the ProcetscsorConcra- 
iraliOD, <,hIoiinalioD, and Eiliaclion b; Cjanidc, tnd the Assa|r'nS- Melling, and 
Kdining of Gold, By M. Eii^sLeB, Mining Engineer and Mctulnrgtc*! CbemUt, 
fi>r[Derl]r Assistant Assajer of ibc L'.S. Mint, San PrancKo. Foarth Ediiian, En- 
largeil. V/'nh about 150 lllusttations a.nd DUmeroiu FoUia£ Plate* and SVorking 
Drawings. Lar^e Crown 8 fn, 161. clotb. \Ju5t fubliihtd, 

" Tbii booli Ibotaaililr dnerres in title of a ' Practical Treatio.* Ttia wbalc procctt of eo'd 
diilling. rcom the btfikiniot the qauii in Ifae ai a^ of ilw bnliioc. u descnbcd in clear and oiileilr 

"Theiiorliii a HorehooM of infntmaiion and valoable data, and m manglj reeoauneod ii lo 

Gold Extraction. 

The Cyanide process of Gold Extraction; and iis Prac- 
tical Applii^a'ioik on the Wiiuaicisran'l Guld Fields iti South Africa. Bjr M. 
EissLEN, M.E., Author of "The Meiallurey o' Gold," Sit. With iJiagrami and 
Working Drawings. Large crown Svu, 71. 61/ cloth. [yust pKUisAtd. 

"Tlui bsekii jujlwiul wmieedtd 10 acquainl mininj menwilh Ih* aimalworkinj of a iiraRU 

"TI1C norlL <ntl prove iiiv.iluab^c to all imeiciled in gold mining, wlKtber mttaUurgiM er afr 

Siloer, Metallurgy of. 

THE METALLURGY OF SILVER : A Praciical Treatise on the 
Amalgamation, Roa-'ting, and Lixiviaiion of Silver Ores. Including the Aisajring. 
Melting, and Kefiubg 01 Silver Bullion. Kj M. EtssLRH, Autlior of " Tbe Melal- 
InrgT of Gold," &c. Second Edition, Enlarged. Crown Svo, loi. 6</. cloth. 

araonBt practical meD. md tl tbe soie time be of value to slndenD and olhen iDdirEcUr cooDeeteir 
kO bandy and ye 

Lead, Metallurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A Practical 

Treatise on the Smelting of Silver-Lead Ores and the Retining of Lead Bullion, 
Including Reponi on various Smelling Establish me tits and Descriptions of Modern 
Smelting Furnaces and Hlaiits in Europe and Americv By M. EliSLER, M.E-. 
Author of " The Metallurgy of Gold." &c. Crown Svo, 400 pp., with iSj lllus- 
(rations, tii. 6d. cloth. 

IhoKHih inughc into ihe present state of this itldv^ry cannot ilo bciict than read ihis valumc, and sll 
«juB| engineers cunp' Tail to find many uteful faJDti-and HiKgc»(iaat in iu" —/mtmifrvf- 

'* rhii is ib« work of an expert for esperts, bj vhom it will be priied as an iodUpcnsabl* text- 
book."— ^nifiJ iffinrr. 

iron. Metallurgy of. 

Metallurgy of Iron. Comaining History of iron Manufactare, 

Methods of Assay, and Analyses of Iron Ores, Processes of Matiufaclure of Iron 
nnd Steel, Sc. Uy H. Bauermav. FG.S.. A.R.S.M. With numerous Illus- 
trations. Biith Edition, Kevised and Enlarge.!, wmo, 5^,6^. cloth. 

Iron Mining. 

THE IRON ORES OF GREAT BRITAIN AND IRELAND: Their 

Mode ol Occurrence, Age and Origin, ant) the Method) of Searching for and 
Working Them. With a Notice of some of the Iron Ores of Spain. By J, - 
Kendall, F.G.S., Mining Engio'cr- Crown Svo, tfer. cloth. 
"Thoaulhor baiathuronub practical knowli-dge nihil sobjeei. and has snppleieeiiiad a caTefbl 

•todyol the ■vdUbls 1<tel*l<ire br tinpubli.hed iFiformatlon denveKl ' ■— ■ ^ — 

The leiull Jt e leri' useful voluiuB wblct cannot f<ll lo be of valoe to 
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ELECTRICITY. ELECTRICAL E.WGINEERINC, &•(. 
EliECTRICITY, ELEGTBtCAI. ENOmEERIHG, ETC. 
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^^H Dynamo Management. 

^^m THE MANAGEMENT OF DYNAMOS 

^^^1 Praclice for tbe Use of Mecfaanici, Engin 

^^H of Dynamos. By G. W. LUMMIS Patkksu.%. n .la numero.is iiiusii«lii..i^. 

^^H Crown Svo, y. bd. clotli- L7«i' p'lhtUhrd. 

^^H Electrical Engineering. 

^^1 THE Electrical Engineer's pocket-Book of Modern 

^^^K Rules, Formula, Tables, and Data. By H. R. Keupb, M. In&i. K.E., 

^^H A. M. Insl.C.E., Technical Officer, Postal Tdegraphs, Amhor of " A Handbook ci 

^^^H Electrical TcEtine," &c. Second Edition, Ttioroughly Revised, with Additions. 

^^^P With numerous Illustrations. Royal 32nio, oblong, 5j. leather. 

^^^^ " There It Terr >i<'le in the shipa of forinuls or dan which iba alKtrician is liketf lo itant ia 
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I."— Sltclncal Xnuv. 



, veryuieful book of refcraoeo foi dailf me in praoii 
■PP>icBtlooi le Ibe indaitrin of tbe presenl da;."— r>a». 
" II is tbe Iwit book of ju iiaar—Elalruai Eiuiniit. 
'■TtaeElecuiolEDginHr'sPockei-Book i> ■ load ans."'Er(c< 
"SuoDgl]! recommended 10 iboteeagMBd ia Uie sleclrical iodua 

Electric Lighting. 

Electric Light fitting ; a Handbook for Working Electrical 

Eogineers, embodying Praclicai Nolei on Installation Management. By J. W. 

Ukqithart, Electrician, Author ol " Electric Light, " &c. With numerous lllusls. 

Second Edition, Revised, with Additional Chapten. Crown Svo, 51. cloth. 
"Thii TolnaiB deals wilB wbil lOBy lie lerined (be tneehaBJci of eleeliie lighiinB. and ii 
addieiied to men wfag are already engaeed [a the work, or are iraiDlne fur i(. Tbe »ork iraveraea 
tlgb?.'"— EI«lnn!lS,'"' "'* "^ "» » isque Lot eiamsaul ormseu wo. on ec 

"Tbisiiaa allempl (o stale ia Ibsalmplfril langaiEe the precauilons wbicb should be adopted 
fa InHaUIng Ibe eUstrie light, and to give info'maiion ior the guidance of Ihois who have 10 run the 
plant obiniDilalled. The book itwell worib Ibeperuaal of Iheworkinan.loi whom it is wiillen."— 
Stidrical Sni 



"KmiaeBlli practical 
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Electric Ligftt. 

Electric Light : its Production and Use, Embodying Plain 
Directions for the Treainicni of Dynamo-Eleclric Machines, Batteries, Accumulators, 
and Electiic Lamps. By J. W. Uhquhart, C.E., Amhor of "Electric Light 
Filling," "Electroplating,*' &c. Fifth Edition, carefully Revised, with Large 
Additions and 145 IlluBtrations, Crown 8vo, ys. &/. cloth. 

'^Eltclrteal EHgintrr. 
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Construction of Dynamos. 

Dynamo construction : a Practical Handbook for the Use of 
Engineer Constructors and Eleclricians-in -Charge. Embracing Framework Build- 
ing, Field Magnet and Armature Winding and Grouping, Compoanding, &c. 
With Examples of leading English, AmeKcan, itnd Continental Dynamos and 
Motors. By J. W. Urijdhart, Author of " Electric Light," Slc, Second Edition, 
Entar^ed. With 114 lUuslralions. Crown Svo, Jr. ftd. cloth. 
'■Hr.Urquban'sbook > the fir>i one wUch dealt wiib [he>e maUci 

inEKudenican undenlaud theo. The hook it very readable, and ib 

difficult lubjecu by reawiubly timple tiMt."~~EntiiHtrine Knirw. 
" The author deals with hu >ubjcci in aHvle ta popular ai to mak 
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24 CROSBY LOCA'tt'OOD *• SON'S CATALOGUE. 

A Nem Dictionary of Electricity. 

THE STANDARD ELECTRICAL DICTIONARY. A Popular Dic- 
tionary o( Wordi and Terms Uifd in tbc Praclicc of Eleclncal Engineering Con- 
Uining upnrds of 3.000 Deft a i lions. B^ T. 0"CoNNO« Sloask. AM., Ph.D., 
Author of "The Anlhniietic of Electricity," Sic Sc. Crt'Wn Kira. 630 pp.. 350 
Ill'istratlons, 7>. 6d. cloth. [Jusl ptMisktd, 

■■Tta« work bai miay gttnc-ive fealDTU In il, and ii, bcfond doubl. ■ kcU pul Icgelhci and uc 
fDl pnblicaiion. Tli« acnouni of % aaaA eoveied dkt 1» gaihetcd from ihe bei ihii in iba inlei 
■lKiiiIS,«ianfciina5 n-ill ee (aqiid. Iha Incluiion o[ luch comparalivcl; mcdem wordt 11 'iu- 
pedeno,' ■rilucuncr.' &c., iliaHiihai Ihsauibor hasdetlredio benp loditg. uid indnd ihBre aia 
Olbsrladlcullan&of farofulnnt oIcampilBlian. Tbe work ii one wbfch doei tbc author greal crcdll 
and \\ shoDld proveof^nal value, especially iDstuduiEa." — KUanaii Rnitw, 

'• Ad encTcldpoidia al Fleeiiieil >creae<i in tbe copipus of i dietlgnuT. The InformalloD si*en 
i) BDODd and clear. The book ie neLl primed, well illastriled. and well up la due. ud airj ba 

" Tbe vDluma Is eicellenily piinled and illunriEed. and thciald lorm part oF tbe llhni; af every 
one wtio it diiecil; or iadiiecxir conpected oltb elecltical oulleis,"— /fdnimri TnUi Joitnut. 

Electric Lighting of Ships. 

ELECTRIC SHIP-LIGHTING : A Handbook on the Practical Fitting 
and Running oF Ship's Electrical Plant. For ihe Use of Shipowners and Builders, 
Marine Electricians, and Sea-going Engineers in Charge. By J. W. I'iujuhaet, 
C.E , Authi>r of '> Electric Light," Sec With SS Illusls., crown Svo, Tj. 6^. clotb. 
" The aabjeci of ahlp electric llaml .g ii one ofrasl liaportauce.aad Mr. Uiquhart It La be binblr 

"Uisilncllr a bnnk Hhlcb of lu kind iiands aloiasi alone, and for wblcb [bete tbauld be a 
denund."— Eficfrical Riviiw. 

Country House Electric Lighting. 

ELECTRIC Light for Country Houses: a Practical Hand- 

buok on ihe Erection atid Running of Small Iiislallationi. with Pariiculars of ihe 
Co« of Pljut and Working Jiy J- H. Kvight. Crown Svo. ti. wrapper. 

■• The book cunla^nt eicellent advice and muy pncllcal hint! far the help of ihoM who witb 10 
lUhl iheii own ho^ta:'—JlK.ldiMi .Vem. 

Electric Lighting. 

THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHTING. By 

Al.AN A, Campbell SWr\toN, Associale I.E.E. Third Edition. Enlarged and 
Revised. U'ith Sitteen Uluslralions. Crown Svo.'li. 6J. clolh. 

Dynamic Electricity. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND MAGNETISM. 
By PniL:r Atkinson. A.M., Ph.D., Author of "Elements of Static Elcariciiy," 
&c. Crown 8vu, 417 pp., uith lio 11 lustrations, loi. 6J. clolh. 

Electric Motors, dc. 

The Electric transformation of Power and its Applica- 
tion by the Elccrtic Molor. including' Electric Railway Constniction, By P. 
Atkinson, A..M,, I'li.D. With 96 IIIusi rations. Crown Svo, 7r, W. cloth. 

Dynamo Construction. 

How to make a dynamo : a Practical Treatise for Amatcure. 

Conlatning numerous lllualraliotn and Detsiled Inslmciions for Cooslructing a 
Small Dynamo to I'lOiluce the Electric Light. By Alfrbd Crofts. Fourth 
EdilioD, Revised and Enlarged. Crown Svo, 21. cloth. 
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wotksliap. Id build a practical drnam 

Text-Book of Electriolty. 

The STUDENT'S Text-Book of Electricity, 

NoAD, F.R.S. Cheaper Edition. 650 pp., with 470 llli 
91. cloth. 



By H. M. 

. Crown 8t^ 



ARCHITECTURE, BUILDING, &-.. 
ARCHITECTURE, BUILDING, etc. 



Building Construction. 

PRACTICAL BUILDING CONSTRUCTION : A Handbook for 
Sludenls Preparing for E Kami n»t ion?, aad a B)ok of Reference for Penons En- 
gaged in Building. Mj Juhn Parnkll Allen, Surveyor, Lecturer on Building 
Conslruction at the Durham College of Sciente, Newostic-on-Tyne. Medium 
8ro, 450 piget, with 1.000 IllusIraCions. \xi. 6d. cloth. [JmH puilishtd. 

"The work it lurclo prove jktdniiid>blc ci^'al la itreitl in'i inatl canpeuion ilike, ud bidifait 
(0UlwapeTmapeiiip1aceuab>oumeiLudcnii>tuI-Dwti. Th-largf 
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Masonry. 

PRACTICAL Masonry; a Guide to the Art of Stone Cutting. 
Comprising the Construciion, .SeltingOul, end Working of Stairs, Circular Work, 
Arches, Niches, Domes, Pendcntives, Vaults, Tracery Windows, ic. &c. For (he 
Use of Students, Masons, and other Workmen. Bf William R. Purchase, 
Building Inspector to llie Town of Hove. Royal Svo, 134 pages, with JO Litho- 
graphic Plates, comprising neatly 400 separate Diagrams, 71. W. cloth. 

l/usi published. 

Concrete. 

CONCRETE: ITS NATURE AND USES. A Book for Architects, 

Builders, Contractors, and Clerks of Works. By GKoliGE L. SuT[:li1'FE, 

A.R.I. B,A. 350 pages, with numerous Illustrations. Crown Svo. ■}!. &/. cloih. 

" The author trui. a difficult subject in a lucid miniicr. The manual fills a long felt gap. Il ii 

cinful and eahauuive ; equally uieCul » 1 si.i dent's gu>de and kd arcbitcct'i hoek at re£renu."— 

7nrwiUfFtyl ImUlutitKof BritiA AntHUcls. t 

" There is TDoni for this dcv hoolt, which »iU ptubatilrbc for some lime the slandari! *oilc no tha I 

•uhjicl f« a builder*! purpoie."— t^^avao' Hirald. \ 

Mechanioa for Architects. 

The Mechanics of architecture : A Treatise on Applied 

Mechanics, especially Adapted to the Use of ArchiteciEi. B); E. W. TaeV, M.A,, 
Author of "The Science of Building," &c. Second Edition, Enlarged. Illus- 
trated with 125 Diagrams. Crown Svo, 7/. 6^, cloth. 
"Jbe book Is a vorf useful and helpful manual at aichlteciural mechanics, and reallTCOntaiua 
iDtliy <rf building prnbTems. ^ / , Mr. Tam^bai adde^d^by thlil'ol'umeno the de^>l of gratitude 
dHertfanhBirnie,'-— r^'fi.iWff. ' ■"'=">" e many va ua 

." The mechanics in the valuuie ire really tuechanicl and are harmoniously wrought In with tbi 
ClUr."— rAf Schoalmaslii. I 

The Hew Builder's Price Book, 1898. I 

LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1896. A Com- 

Ercheiuive Handbook of the Latest frices and Data for Builders, Architects, 
ngineers, and Contractors. Re-constructed, Re-writlen, and Greatly Enlarged. 
By Fkancjs T. W. Miller. 800 closely -printed pages, crown 8vo. 4/. cloth. 
"This book it a very uieCul one. and shocild find a place in every Entliib gSce connects J with 
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The New London Building Act, 1894 

The London building act, 1894. with the By-Laws and 

Regulations of the London County Council, and Introduction, Notes, Cases and 
Inden. Hy Alex. J. David, B.A., LL.M., of the Inner Temple, Barrisier-at- 
Law. Ctown Svo, ^i. hd. cloth. \Juit fuhlishtd. 
'To all architects and diiirict lurreyots aal builden, Mr. D,ivid'i man 

'The volume will doubtlest be eagerly ceasulted by Eha thuldiof f 
£atft%:tr imd Bmlair. 




^^ ^p cmo sar locww%)oo «> jnrx catalocum. 

^F la^L^I^S^L^ a wia«K» : BcbjE VitmOLuj Notes od the 

fir Wmmm Ommknlg Trmtim m CUM JbzAitMtmn. 

T>C DECCMAT1VE PAST OF OrML AACHTTECTURE. Bf Sir 
Wsuui CMAMan*. FJLS. ViA rnui't. Ifclwiuw. Noi«», aad aa 
CxAsULAnox ov Ccacxis A MUiimjwB . W low Gwilt, F.S.A. Ke- 

A HAMDY BOOK OF VILLA AKHrTECTURE : Bong > Sena of 
"•-"(T- ' " - ■ - "j- VU OMfae SpcnfictfiaBi 

-iXl '■! If ^¥wH»iiiinihiiliil 




TtxI-book of Usefnl Infor- 

■cnoan, dctki of Worici. ftc 

_ Tliid Edilia^ Ci. S*». J/. W. clolh. 

ARCHITECTURAL PERSPECTIVE. The wboJe Coane and Open- 
' * e ruiQliMii ia Dnwi^ a Liage Home • •■ - 



d bjr 43 FaUiBE PlMc*. B; F. O. FntCCtOX. SccomI E^nkn. E«- 

Architectural Drawiag. 

PRACTICAL RULES ON DRAWING, for the Operative Builder 
aad YoDng iiwdeiu ia Aid^eamc tij GeuKCE Prxx. WiU 14 FUiet, 410, 
71. 6tf. boanh. 

¥itruoius' Arohitecturt. 

THE ARCHrTECTURE OF MARCUS VlTRUVIUS POLUO. Tnms- 
l*ied by Joseph Gwilt, F,S A., F.R.A-S. Ne» Edition, lUnied by Ute 

Truilaloi. Wiih 23 Plaits, fcap. S»o, 5- -—^ 

Designing, Measuring, and Valuing. 

The Students Guide to the practfce of Measurinq 

AND ValUINO A(ITIFIC£RS' work, ConliunJng Diieclioiu for ukicffi Dim 



i, 



(iani, Abiirecling ihe ume, uid brioging the Qnintiiies inlo Bill, with Tsblei aX 
ConilanK Tot Va.iiutioa of lj.boai, and Tor the Colcalilian oT Areas uid Solidities. 
Oneiniilr edited b(£.DoB&os, Architect. With Additions bjr E. W. Tarn, M. A. 
Sixlh Edition. With 8 Plates and 63 Woodcali. Croirn Svo, 71. dd. clolh. 

Poofiet fstimator and Technical Guide. 

The Pocket technical Guide, measurer, and estimator 

FOB Builders and SuBvEYOHa. Containing Technical Directions for Meaiurine 
Work in all the Building Tradci, Complete Speciticalion> for Houses, Roads, ano 
Drains, and an Easy Method oi E&liinaiiag the patii of a BuiJding collectively. 
By A. C. BbatoS. Seventh Edition. WHiilroalpockel tiie. is. W gilt edgcL 
"NabuilJd, iiichilHt.tuncror, 01 valyEtihouldlMwidiouihu ' BcUim.'"— £ki//uv !fn". 

Donaldson on Specifications. 

The Handbook of specifications; or. Practical Guide to. 
the Archltcci. Kn;;meer, Surveyor, and Builder, in drawing up Specifications and 
Contracli. lllu'lraled hy Prccedenlj of Buililingt eieculed by emuieni Architects 
and Engineen. l(y Ptofcuor T. L. DoSALiiiiON. New Kdition, 8vo, with upwsida 
■>[ l,oao ptta of Text, and 33 Platei, £l III. 6>/, cloth, 

lonr IhalbasaldHS't 'HmdboeJtsr Spcofiuufrnt'inuaib* tMUKhibrall '- " " " " 
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ARCHITECTURF., BUILDING, &^c. 

\Bar%ho\omeu} and Rogers' Specifications. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. A Guide to 

Ihc Archileel, Engineer, Surveyoi, and Kuililer. Wiih an Essiy on the Sinicture 
■od bcience of Modem Buildings. Upon the Bash of the Woik by AlfbeI> 
Bartholomew, thoroughly Revised, Corrected, and grcsily added In byFKEDKRiCK 
Rogers, Architect, Third Edition. Revised, with Additions, Svo, 15J. cloth. 

Construction. 

The Science of building : An Elementary Treatise on the 

Principica of Construction. By E. WVNDHAM Tarn, M.A., Architect. ThinJ 
Edition, Revised and Enlarged, with 59 Engravings. Fcap. 8vo, 41. cloth. 

House Building and Repairing. 

THE HOUSE-OWNER'S ESTIMATOR; or, What will it Cost to 
Build, Alter, or Repair ? A Price Book for Unprofessional People, as well ft» 
the Arohiieclural Surveyor and Builder. By J. D. Simon. Edited by F. T. W, 
MtLLER, A.R.I. B.A, Fourth Edition. Crown Svo, 31.6,/. cloth, 

■' In twa ve;in it »iLI rspny its coit a hundred times ma."~FiiUt. 

Cottages and Villas. 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS : How to 

Plan and Build Them. Containing 33 Plates, with Imroduclion. General 
Explanations, and Description of each Plate. By James W. Bocue, Architect, 
Author of "Domestic Architecture," Jifc 410, lOi. 6i. cloth. 

Building ; Ciuil and Ecciesiastieai. 

A Book on Building, Civil and Ecclesiastical, including Church 
Restoration ; with the Theory of Domes and the Great Pyramid, &c. By Sir 
Edmund Bkckett, Bart., LL.D., F.R.A.S. Second Edition. Fcap. Svo, 3J. cloiti. 
"A book which Is always amusing and Dear); always iDsltuclive. "—?'«> Tima. 

Sanitary Houses, etc. 

THE SANITARY ARRANGEMENT OF DWELLING-HOUSES : A. 

Handbook for Householders and Owners of Houses. By A. J. WaLlis-Tavleb, 
A.M.Inst. C.E. With numerous Illustrations. Crown 8vo, ai. (,./. cloth. 

iju!t puhthhti. 

Ventilation of Buildings. 

Ventilation, a Text-Book to the Practice of the Art of Venti- | 
lating Buildings. By W. P. Buchan, R,P. umo, 4/ cloth. 

^ T/ie Art of Plumbing. 

Plumbing, a Text-Book to the Practice of the Art or Craft of the | 

Plumber. By W. P. BueiiAN, R.P. .Sinih Edition, Enlarged. lamo, 41. cloth. 
" A icil book i»likh may be salEly pul in the hjnda otevery young pi uiiiber."-B» ■/.(". 

I Geometry for the Arohitect, Engineer, do. 

Practical Geometry, for the Architect, Engineer, and Mechanic. 

Giving Rules for the Delineation and Application of various Geometrical Linef, I 
Figures, and Curves. By E, W. Tarn, M.A., Arcbiteel, Svo, gj, cloth, 
■■ No book with .he Mine ol.j»c« in vie* hu ever b«n puhliihfd in which ihe clBamcs. of 

I The Science of Geometry. 

The Geometry of compasses ; or, Problems Resolved by iheJ 

mere Description of Circles, ami ll.e use of Coloured Diagram! and Sytnboli. B^B 
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at CXOSBV toe K WOOD &■ SOX'S CATALOGUE, 

CARPENTRY, jnMBER, etc 

JnigaWt Carpentrg, Revised and Enlarged by Tarn. 

THE Elementary principles of carpentry r A Treatise 
<M the PiLjiiiMiL ud Eqailibnnm of Tnnber Fmuine, the Resi^Iance of Timber, 
lal ikc Camaaueaott of Fkion, Aickex, Biidge^ Roofs, UQitiog Iron and 
£i^ «itk Tiabs, kc. To wUdb is added u Essij on the fiaiare and Pro- 
penia of Ti^ha, ic, with Descxipbons of the kinds of Wocd used in Building ; 
*toaaB(>e«sT<Uao(lbeSoaclt^sofTLmbcT for different parposes, the Specific 
C wMe s al Muenil^ &c By Thomas Tkidcold. C.E. With an Appendix 
of SperiMHii of VanoBS RooCi of Iran and Stone. lUnRnied. Seventh Edition, 
ikmrntiir Reristd aad MmadenUy Enlai^^ t? E. Wvndham Tabs, M.A., 

'— ^ "*TlieScMace<if BnUiB£." Ac With 61 Plates, Pottnit of the Author, 

■~" "* la Obc Ibim Vol., 410, 151. cloth. 

■ — • rji^ tu '%htw^rj"—BmiUrr. 

- - ■ ■b era TTr tkilial CT I UM U r ia uJutl PM. 

K. The (dduioiul ptuc* uc dC fnal 

Wili*i«r*iig attekimen/. 

Woodworking machinery: in Risr, Progress, and Con. 
waenM. W«k Huts <■> tU Maa^tBOt of Si« Mills and the Economical Con- 



EziBplesal 
BtH.Po« 



SaoNi BliriiB. Kcveed, viA kize Additions iBre^ ctowo 8to, 44° P*G<^ 9'- 
-*-»■ \yust fubliiluJ. 

.-^—_ .- - - ^_. -^^-a_— a«inliiji.fc«WheWnttaMiBil»Bneliin'o"MtMiilmhi« 




Saw MILLS: Tlwir AmogaBcnt and Management, and the 
Kpwifial Ci*rT«nti of T^ahct. (A CoBpunan Volume to " \Vood«orkii>g 
Mk)HM(«.*1 I^ M. ^mrs Balk. Cio«« S<m, io>. 6^. doth. 
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Tm CiMtPeWTtR-S NEW Guide ; or. Book of Lines for Car- 
MMwt ; tMuuivaK tte Dt t t tr Ptudpki coeDttd for acqainiie * knowledge 
i(C*«M«»wTSiWo«**ta»l'«TKSlCHOLSOSistuidardwork. A Xe* 
WWt^ l!int«l hr Atmrm Asimm, F-S.A. Togethet with Piactical Rnlei 
vaOHm^kfGBMMarnta. WiiJi74PliM9,4Ea,^t ii. clmh. 

llMdMiMM mat m<ltiflWj 

A P^ACTICW. TRCATISE OH HAMOHAIUNG : Showing New 
UittW|i>t lluliiili Im FMiM tht Kk^ of tke Plask. Onviog the Monldi, 



ttii:$aM«kr Mirtmfc Im FMii« tht KkA of tke Plask. Oniriog 



S^MMtbNM^ fi?rt.«4 ■>! GolMri, M >Uch n idded A Trutisc o: 



tMM. u. U. doth limp. 

■"CWWU*" WORK IN Carpentry and Joinery: a Piac- 



Timber Merchant's Companion. 

THE Timber Merchant's and builder's Companion. Con- 

taining New and Copious Tables of the Redaced Weighl >.nd MEasurement of 
Dcili and Baltcns, of all sizes, from One to n Thousand Pieces, and ifce relative 
Price that each size bears per Lineal Fool to any given Price per Pelersburgh Stan- 
dard Hundred ; the I'rice per Cube Fool of Square Timber 10 any giwn Price per 
Load of so Feet ; the proportionate Value of Ueals and Battens by the Standard, to 
Square Timber by the Load of jo Feel ; the readiest mode of ascertaining the Price 
ofScantling per Lineal Foot of any siie, to any given Figure per Cube Foot, &c. &c. 
By William DowsTNG. Founh Edition, Revised and Corrected. Cr. Svo, 31. cloih, 

tinbcr mtichiinl and fauilder ourihi to poucu it.''- /Jul/ AdvirHi^. 

Practical Timber fXerchant. 

The Practical Timber merchant: Being a Guide for the use 

of Building Conlraetors, Surveyors, Builders, &c., comprising useful Tables for all 
purposes connected with the Timber Trade, M ark ^ of Wood. Essay on the Strength 
of Timber. RemarVs on the Growth of Timber, &c. By W. Richakdson. 
Second Edition. Fcap. 8vo, 3/. 6d. cloih. [jfuit fuUishtd. 

'■ThiihandjioMuiiIcamiiiiiiinuchnilujibte informallon (ft the uhdI timber >neri:ham<. buildcn, 

PaoiiingCase Makers, Tables for, 

PACKING-CASE TABLES ; showing the number of Superficial Feet 
■ " ^ . - ^ r ... . ' ^y w. Richard- 



Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEASUREMENT. 
Tables calculated from I to ioo inches in length, by t to loS inches in breadth. 
For the use of Architects, Surveyors, Engineers, Timber Merchants, BuilJets, &c. 
By James Hawkings. Fourth Edition. Fcap., 3/. W. cloth. 

■ ■ ■ ■ luUiioB of .urtacei. Tbt nmct iroi of any 

ilsntJy d.^ieiniiiicd. The book will be found 

Forestry. 

The Elements of forestry. Designed to afford Infomiation 
concerning the Planting and Care of Forest Trees for Omamem or Profit, with 
su^esliona upon the Creation and Care of Woodlands, Ey F. B. HoUGH, Large 
cruwnSvo, loj. cloth. 

Timber Importer's Guide. 

The Timber Importer's, timber merchant's, and builder's 

Standard Guide. By Richard E. Gkandv. Comprisinc— An Analysis of 
Deal Standards, Home and Foreign, with Comparative Values and Tabular 
Arrangements for fixing Net Landed Cost on Baltic and North American Dealsi 
including nil intermediate Expenses, Freight, Insurance. S;c. Sic. ; together with 
copious Information for the Retailer aod Builder. Third Edition, Revised, lamo, 
as. cloth limp. 
"Eveiyihint ilpreteadi lobcliuUl npgnduull);, iilcidioiiefroinafDml taalmnuliiDd [hR»» 
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Woods and Marbles, Imitation of. 

School of painting for the imitation of woods and 

MARBLES, OS Taught and Practised by A. R. Van deb Burg and P. Van dkr 
BURC, Directors of ihe Rollenkm Fa.intin^ Iiutitulian. Koyal rolio, iSJ by 12^ 
in., lliuttrated with 24 full-size Coloured PUtes ; also it plain Plates, comprising 
154 Figures. Second and Cheaper Edition, Priccy^i n^. 61/. 

List of Platks, 

I. Vamous Toots Riourii ~ 

o»Giu.imihoai'dFiiii ' 
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•iou u mikioi 
TluArtMtal. 

House Decoration. 

Elementary decoration: a Guide lo the simpler Forms of 
Evcrjilay An. Togeiher " ith Phacticai. House Decoration, Ey James W. 
FACtv, With numerous lUustralions. In One Vol., 51. strongly hali-bound, 

House-Painting, Graining, etc. 

house-Painting, Graining, Marbling, and Sign Writing, 

A PmciienlMsnualof. Uy Ellis A. Davidsos. Sulh Edition. With Coloured 
Plates and Wood Enymvings. llmo, 61. cloth boards. 
'■ A ini«olLnformiilion,ufu«l<,ihejiinil=Lir«tti] of value 10 lhtpiac[iialm»zi."-£i«/.i* ««*««, 

Decorators, Receipts for. 

THE DECORATOR'S ASSISTANT : A Modem Guide to Decora- 
tive Artists and Amateurs, Painters. Writers, Gilders, &c. Containing upwardi of 
600 Receipts, Rules and Inslruclions ; with a variety of Information for General 
Work connected with every Class of Inlerior and Exterior Decorations, SiC, 
Sixth Edition, 15J pp., ctown Svo, u, in wrapper. 
"FullDrnenpuafinliw lBd«gcIIDn,pilnttn, SlUeni Kc- The book CMtaiiit Ihi (iU of Ivfw 

infonailion on [he paiD«r'i ul."— ^hiUik^ iVra,i. 

I^oyr SmitlJ on interior Decoratiort. 

ORNAMENTAL INTERIORS, ANCIENT AND MODERN, 

S.MITH. Super. royal 8vo, «i[li Thirly-lwo fall-jinge Plates and 
Illustrations, handsomely t>ound in clolli, gilt top, iSr. 
"Tlie bonk ii «e1I iDuilnled end hendionielv tdi up, ind conttiiu (01 • Iraa 



y J. MOYR 



L 



DECORATIVE ARTS, &•(. 

British and Foreign Marbles, 

Marble Decoration and the Terminology of British and Foreign' 
MarbUi. A Handbook for Siutlenls, By George H, Blagrove, Author of 
" Shoring and ils Ap[iUcation," &c. With a8 Illustrations. Cr. 8vo, y 6^. =lotl». 

Ul'tai UKfUl; wiiueo Iraaliu; Ibe work i< eiunliil]; practical."— ScMinaH. 

■ Marble Working, eto. 

MARBLE AND MARBLE WORKERS; A Handbook for Architects, 
Anists, Masons, and Students. By ARTUtJR Lbe, Author ot "A Visit to Carrare,*' 
'■The Working of Marble," io. Small crown 8vo, 21 cloth, 
" A really valuable addition Is Lbe lecbnical lileralurd of archilecuind aaioa!i."—BHildiiie Nm. 



DEUMOTTE'S WORKS ON ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION, for the Use of Beginners; 
with a Rudimentary Treatise on the Art, Practica: Directions for its Exercise, 
and Examples lalten from Illuminated MSS., printed in Gold and Colours. Dy 
F. Dblamotte, New and Ch>;aper Edition. Small 410, 63. ornimenlsl boards. 

ORNAMENTAL ALPHABETS, Ancient and Mediieval, from the Eighth 

Century, with Numerals ; including Gothic, Chuich-Text, large and small, German, 
Italian, Anbesque, Initials for Illumination, Monograins, Crosses, &c. &c., for the 
UM of Architectural and Engineering Draughtsmen, Missal Painters, Masons, 
Decorative Painters, Lithographers, Engravers, Carvers, &i. &c. Collected and 
Engraved by F. DELAMorrs, and print«t in Colours. New and Cheaper Edition. 
Royal Svo, oblong, 2t. dd. ornamental boards. 1 

" For ihaHwboiiuencDimFllcdBcnfeiicF^ round ^IdedcHalicct, who blaeon s^Dp le|;vndi ormhD^' J 
Aoaii, who kitet chuicb wkMa with pithy scnLeacct Ixam the DccaloEue, Inu book will be UBcful.'*-> m 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental,! 

including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, Court 
Hand, Engrossing, Tustan, Riband, Gothic, Rustic, and Arabesque ; with several 
Original Designs, and an Analysis of the Roman and Old English Alpbabcls, large 
and small, and Numerals, for the use of Draughtsmen, Surveyors, Masons, Decora- 
tive Painters, Lithographers, Engravers, Carvers, &c. Collecled and Engraved by 
F. DeLAMOtte, and piinled in Colours. New and Cheaper Edition. Koyal Svo, 
oblong, is. Sd, ornamental boards. 

(k Toinied, and the talcnl wMcbhubcEUexpEnilcd io Ibecoacciinoaorihc wiaui pliia aod oiaaiaeBIal 
telieci a ■maaitiliAr-Sl.i-dard. 

Medieval alphabets and Initials for Illuminators. 

By F. G. Delamotte. Containing 21 Plates and Illuminated Title, printed in 
Gold and Colours. With an Introduction by J. Willis Brooks. Fourth and 
Cheaper Edition. Small 4(0, 41. omatnenlal boards. 
"A volume in which ihc l?iler^ oT the alphabet come forth gloHficd in sildiDgand all Ihocolounor 
<he p'iim inHrwoven aad intertwined and lotcrmingleEl." — Jho. 

The EMBROIDERER'S BOOK OF DESIGN, Containing Initials, 
Emblems, Cyphers, Monograms, Omamentat Borders, Ecclesiastical Devicei, J 
Medixval nnd Madera Alphabets, and National Emblems, Collected by F. DELAY'S 
MOTTE, and printed in Colours. Oblong royal Svo, ir. 6ii. ornamental wrapper. 
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Wood Caroing. 

INSTRUCTIONS IN WOOD-CARVING FOR AMATEURS ; with HintB .1 
on Design. By A Lady. With Ten Pktes. New and Cheaper Edition. CrowB -J 
Svo, IS. in emblematic wrapper. 
"The handlcnf: of lbe woDd-camt, lo well ua boolcciD impart it, majr be leaml fiom 'A Ladi's 

f ubticaliaa. ' '-.-A tikmtmm . 



3» CROSBY LOCKWOOD &• SOXS CATALOGUE. 

MATORA L SCIENCE , etc. 
The Heavens and their Origin. 

The Visible Universe : Chapters on the Ongin and Corstruc- 
lion of the Heavens. By J, E. Gone, F.R.A.S., Auihor of "Siar Groups," &c. 
lUustraled hj 6 Stellar Photographs sod 1 2 PlUei. Demy Gvo, l6j. clolh. 

hy » lerio of iitllar phowgraphi and oihei lUutmiiom."— r^r Timit. 

" Id piHenlini a cle»r and conciM *ieouiil of (hr pnieDI lUle o( our knoirltitge, Mr. Core hmj 
sude ■ Tiiuible ■(Tdhion la Ihi liHriiurc of LhE lubjiiei."— .AWarr. 

"Mr.Gore'i'VuihLiUninrw'uoDcoTthctiDaEiiDrktDioRrsBDiBicilicinice ifail hu neaulr 
appealed Ld our lioguage. In ipiHl aod in mechod it LtKieni>fic from cover lo cover, bui ibe tt^ Je»»fr 
clear and attractive that it wnll tK ai acceptable aod ai readable to IbcHe who natce do icientiAc prvtcD- 

itrllar photographs aqd otbet UluBIratioiu, . . - A moit valuable book," — MaTuhdiltr Exfittintr, 

Tfie Conatellations. 

Star Groups : A student's Guide to the Constellations. By J. 
Eli^bd Guke, F.R.A.S.. M.R.I-.'V.. 4c, Author of "The Visible Univerae," 
''The Scenery of Ihe Heavens." With 30 Maps. Sniall 4to, Ji. clolh, silvered. 
" A Itfiowledge of the pnncipal cooittlla^oDi tifcible id our laliiudea may be eaaiiy aequued Irara 

Ihe thirly ukapi apd accompaDyiJig IcKi coDlaioed io ih.ii work/'— AWirr. 

— and each it iccoiopaEiied In* a bFLcf cODiineotary, ada>jled to fadlitale rccoKDiiioD an*! ^ng to notice 
ol^ectf ot apecial inletett- nr Ihe puipoie of a prelirnfpary lurvey of the 'mutflight pomp' of the 
hcavenii, nothing could be better than a Kt of delineatiDnt avcragiof acarcely tvrenly u^uare UKhet il> 

"A very compact and tiandy guide to Ihe coatitiUtioBt."— AIAtn^mnit 

Astronomical Terms. 

AN ASTRONOMICAL GLOSSARY ; or. Dictionary of Terms used iD 
Astronomj. With Tables of DaU and Li&ts of Remarltable and Interesling 
Celestial Objects. By I. Ellard Gorb, F.R.A.S., Auihor of "The Visible 
Universe," ke. Small crown 8vo, 1,. td. clolh- 

" A very uurtil liule woik tor beginnen in aiironooiy. and net to be deipitcd by mote advanced 
itudenIi."-7-*.^ TImt,. 

"A very handy book , . , Ihe utility of which it much iscnaiad by ill valuable ubici of aim- 

" A>»oiiDnieri orall Idodi will be gild to bare it for ccreieiKe." — GtMr^itH, 

The Microscope. 

The MICROSCOPE: Its Construction and Management, Tnclu^g 

Technique, Pholo-niicrography, and the Past and Fulute of the MicrOBcope. Bj 
Dr. Hesbivan Heurck, Rc-lidiied and Augmenied (icm ihc Fourih French 
Edition, and Translated by Wynne E. Baxter, F.G.S. 400 pages, wiih upoards. 
of 250 Woodcuts, imp. 8vo, iS*., cloih. 
■' Thawanilalion is as lelicTtoorai ii fs IclanM^—Nalatt. " ' """' 

The Microscope. 

PHOTO-MICROGRAPHY. By Dr. H. van Heukck. Extracted 

from Ihe above Woik. Roynl Svo, with IlluslialioQS, li, sewed. 

Astronomy. 

ASTRONOMY. By the late Rev. Robert Main, M.A., F.R.S. Third 
Edition, Revised by William Thyksk Lvxn, B.A., F.R.A.S., formerly of the 

Royal Observatory, Greentrich. iimo, 3i. cloth limp. 
"A (ouDd aod umple trealiie. very caiefully edited, and a capital book forbetinnen,"— ATuMr/n^. 
"AccunlelybroughidoivolothenqmicnioBaollhepreienlliinebyMr.LjnD."— £i(«»*i«w/ TVairi. 

Recent and Fossil Shells. 

A MANUAL OF THE MOLLUSCA : Being a Treatise on Recent and 

Fossil Shells. By S. P. Woodwakd, A.L.S., F.O.S. With an Appendix on 
Rrcent a.nd Fossil Conchological Discoveries by Ralph Tate, A.L.S., 
F.G.S. With 35 Plates and upwards of 300 Woodcuts. Reprint of Fourth 
Edition (iSSot. CiDwn Svo, 71. (ui. cloth. 

Qeology and Genesis. 

THE TWIN RECORDS OF CREATION ; or Geology and Genesis, 

ihcit PcrfecillarmonyondWondeiful Concord. ByG. W. V. LKVAfJC 8vo, 5/. cl. 

ni> of'i'hou «ho''^ld'Ki°CodTwotiu*iwi>iui'bad't Ward. iH^rnlJiffiCnlly it ibirked, and ud 
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NATURAL SCIENCE, &-c. 



DR. LARDNERS COURSE OF NATURAL PHILOSOPHY. 

THE HANDBOOK OF MECHANICS. Enlarged and almost re -written 
by Benjamin Lokwv, F.R.A.S. Wiih 378 111 ns! rations. Post 8vo, 6/. cloth. 
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been ropiiictJ bj'olhcri of more mndera chiraeier-^ The tipUnaiioiii ihroughoul *n iludiouily fa 

■■ Mr. I«"] 

■ulriict Ihu Dc. Li 
sfikc Klin, form 

THE HANDBOOK OF HYDROSTATICS AND PNEUMATICS. New 
Edition, Revised and Enlarged by Benjauin Loewv, F,R.A.S. With 836 

Illuir rations. Post Svo, 51. cloth. 
" PorlhoK 'who d«irc to attain an accunte lioowlcdcc of ptiyiical icicnci withoullhe profennd 
■Wlhodi of oullicmaiical iovEiLigaiiDii,' this woik it not mcreJy inlended, hul iiM.iAifte^"—i:Mtmital 

"Thevslume bcroce a> hu been careful) r edlisd. augnented lenearlr twice the hulk of ihe lonner 



•■ Candidalei fa 
£<iilhA Mickanic. 

The HANDBOOK OF Heat. 



, ipedilly H 



Edited and almost entirely re-written 
by Benjamin Lobwv. F.R.A.S., &c. 117 lllustraiiuas. Pust Svo, fo. cloth. 
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" A complete and handy text- booti for the uK-ofiludenuiodienera] teiitn.''—EHtliik Mtchmmt. 

THE Handbook of optics. By Dionysius Lardner, d.c.l., 

fonnerly Professor of Natural Philosophy and Aalrononiy in University College, 
London. NewEdition. Edilcd by T. Olvei Hardjnc, B. A. LontL, of University 
CoU^c, London. With 3g8 Illustrations. Small Svo, 448 pnEcs, 51. cloih. 

"Wrimn by one of the abteil Eagliih tdcnlific wtilcn, bcaulifuUv ud clibontely illiuiraied.'' 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND ACOUSTICS. 

By Dr. Lardner. Ninth Thousand. Edited by Geo, CaeEY FosiER, B.A., 
F.C.S. With 400 IllustralioLis. Small Svo, 5J. clolh. 



d Uyle of Ludne 
'nliftc knavr ledge." 






THE HANDBOOK OF ASTRONOMY. Forming a Companion to the 
"Handbook of Natural Philosophy." By Diosviius Laroner, D.C.L., 
formerly Professor of Natural Philosophy and Astronomy in University CoUeee, 
London. Fourth Edition. Revised and Edited byEuwiN DUNKIN, F.R.A.5., 
Royal ObservatoTT, Greenwich. With 3S Plates and upwaids of 100 Woodcuts. 
In One VoL, small Svo, 550 pages, 9^. &/. clolh. 

"Frobably ns other book contain> the ume inDunt of infDmiBtioii in u compendious (nil well. 

'■ We can do DO other Ihin pnuimince this work ■ mou valuahic laamial uf tuimoomy, and va 



RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL AND 
Historical. Consistinc of " Physical GEOLooy," which sets forth the Leading 
Principles of the Science; and " HtsroRtCAL Geology," irliich treats of the Mineral 
and Organic Conditions of the Earth at each successive epoch, especial fference 
being made lo the British Series of Rocks. By Ralph Tate, A.L.S., F.G.S., 
&c. %x. With z;o Illustration 3. lamo, 5r. clolh boanU. 



CSOSBY LQCKWOOD A- SOS'S CATALOGUE, 



DR. LARDKER'S KUSEUU OF SCIEUCE AMD ART. 
The Museum or science and art. Edited br Diowysids 

Lasdskr, D.C.L., i Mt m ui j Ft^/lanr of NMBnl FliaoM^nd Ju u nmemj ia 
Uaifcniir Colksr^ London Wilhapwudiof t,ac» Eoenwinpea W«o<L lafr 
• " ■ '- - -_._-, ^^ deg«M dock biaifiig; or '^—' "- 
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',* Sifaralt baaii feimtdfram tht o&vvt, tuUaiUfer Werlmeni IMraria, 

Siuna Claija, 6^. 

Common Thing* Explained. Coniaining Air, Euih. Fite, Water, Time, Man, 

ihc Eje, LocomolioD, Coloni, Clocks and W*tcJia, &c. 33] IllastiatioiUi cloth 

Si". S*. 
The Microscope. Coauiniog Optical Ima£ei, hlagnifring Gla^sei, Origin tnd 

Dacripiiaa ai the Miciotcope, Micruicopic Objects, Ihe Solar Microscope, Hicro- 

Kopic Drawing and EngraciDg, &c. 147 lUustnuiom, cloth gilt, 21. 
Popular Geology. ConiaiaiDg Elarthquakes and Volcanoes, the Cnut of -ihe 

Laiih, &c sot lUiulratioiu, doth gilt, u. 6d, 
Popular PhyticB. Conliininf; Magnitude and MioDleness, the Atmosphen^ 

Meteoric Sioncs, Popular FalUciei, Weather Pn^oitics, the Theimonieler, Ibe 

Baiomclcr, Sound, iiC. 85 lllustralioni, cloth gill, ar. td. 
Staam and its Uses. Incladitig ihe Slcam Engine, Ihe Locomotive, and Slmn 

Navigation. 1*9 lilustralinns, cloth gill. ii. 
Popular Astronomy. Containing How taobiervclbcHeavens. The Earth, Son, 

Moon, Planet*. Light, Comeli, Edipsei, Astronomical Influences, &c. tSs lUos- 

imiioni, cloih eilt, 41. 6J. 
The Bee and White Ants : Their Mannen and Habiu. With lUiutniioni of 

Animal lotlincl and Intelligence. 135 Illustrations, cloth gill, 3i. 
The Electric Telegraph Populariied. To render inieiligible to all who can 

Read, irteipecliTe of any previous Scientific Acquirement!. Ihe various foniis of 

Telegraphy in Actual Operation, too IIlustratioDs, doth gilt, it, 6d. 

Dr. Lardner's School Handbooks. 

Natural Philosophy for Schools. By Dr. Lardneb. 3^8 

lUuilralmns. .Sitlh Ldilion. One Vol.. 31. 6J. doth. 

■'Averycanvenitnl cli^bnok ra^ Junior itudentiLnpriviiICHhoatt. ll !> intend<^d lo convey. Id 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. Wilh 

190 Iliuslrationi. Second Edition, One Vol., 3/. 6J. cloth. 

Lardner and Bright on the Eleotrlo Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Larrnfr. Revised and 
Ke-writlc-n by E. B. Bright. F.R.A.S, 140 lllusiraiionv Small Bvo, u. W. cloth. 
" Ont «( the DHi rtniliiblc bwlu utani oa thg f.itaixoltitt'wfh.'—Eiifliih MiciMnu, 



CHEMICAL MANUFACTURES, CHEMISTRY, etc. 

Chemistry for Engineers, etc. 

ENGlNEERtNG CHEMISTRY : A Practical Treatise for the Use of 

Anilyticil Chemist;, Engineers, Iron Kfuteis, Iron Founders, StudenlR and olhert. 
Comprising Methods of Analysis and ValuUion of Ihc Principal Malerials used in 
Engineering Work, with numerous Analyses. Examples and Suggestions. By H. 



t,ngineenng Work, with numerous Analyses. Examples and Suggestions. By H. 
Joshua Phillips. F.I.C, F.C.S., Formedy Analytical and Consulting Chemist 
to [he Great Easiem Railway. Second Edition, Revised and Enlarged. Ciawa 
8vo. 400 pp., with Illostralions. lai. W. cloth, [Jvit fliiUijJtiJ. 

"In Ihli work [he suihnr hu rculcni] no isuJl lervic* to a Dumennu bodr of pnciiul men. , . 
Theioalirticaliiuiliodiiuy tiEpraBauiKediiu»imitfscIon>> being u ncmnic u the dequlcb lEquiied 
" ThoH in Huth Ola hand* ucalite en Iha •nbieel el analilleil ehemistrr B9 applied to ths 
everr-diy ret|Dlrwi»iui of worklhap practice will fiod Ihji >o1ume of cr«l uaisiance.' — f>D«. 

" The bopk will be varratefal 10 thoaa *ba reciulre a haodf and coDclie witHmi of approTed 
Bieihodi of analyiinf aod Taluini melali. oils, fuels, &c. It la. In Uct, ■ wgik for cbemiiis, ■ guide 
(o tbe itiDlineeribeenRiDeeringlabotBIBCT. . . . The book is full of good Ibingt. Asabaudbook 01 
(ecbnicil analTsia, It 1> vrij mJcains."— fiutMir. 

"The uiafylical melhodi ^ven aie. as a nbole, iDch as are likelilo |fvg npid and tminronhr 
tesolijin eiperieniedhamli. . . , There it much eicelleni dEsci.ptive mailer in (he WDik. tbe 
cbapter on ' Oil> and LebricalioD ' being tpeeUlly nauceahle in Ibis respect ."—fuciiuir. 

Explosioes and Dangerous Goods. 

Dangerous goods: Their Sources and Properties, Modes of 
Storage and Transport. With Notes and Comments on Accidents arising there- 
riom, together n-ith the Government and Railway Classlficatians, Acts of Parlia- 
menl, &c. A Guide for the Use of Government and Railway OBicials, Sleamship 
Owners. Insurance Companies and Manufacturers and Users of Explosives and 
Dangerous Goods. By H. Joshua Phillips, F.I.C, F.C.S., Authorof "En- 
gincering, Chemistry," &c. Crown 8vo, 374 pages, 91. cloth. [Jusl fiibliihtd. 

TiiB Alkali Trade, Manufacture of Sulphurio Acid, &c, 

A MANUAL OF THE ALKALI TRADE, including the Manufacture 
of Sulphuric Acid. Sulphate of Sodn, and Bleaching Powder. By John Louas, 
Alkali Manufacturer, Newcaslle-upon-Tyne and London. With 231 Illustrations 
and Working Drawings, and containing 390 pages of Text. Second Edition, 
with Additions. Super-royal S¥o,jCi ioj. cloth. 

"Thiibook U written by ■ nanufiieluni far ounufaciuren. The workinc detiilior ibenouap- 
pnjTedformtof nppnralui are given, ana theie vreaticaiBpBnied by no leu thaniii VDOd en^vijigi. all 
of »hiqh m^y be used for the purpoiea of candtrucdon. Every itep ta the manuraciure u very fuily 

notice ofnumeTDuinuiIen which h^ve » m«i unport jnt bearinir on the tucceuful conduct el alkali worki, 

The Blowpipe, 

THE Blowpipe in Chemistry, mineralogy, and geology. 

Containing all known Methods of Anhydrous Analysis, many Working Examples, 
and Instructions for Making Apparatus. By Lieut. -Colonel W. A. Ross, R.A., 
F.G.S. With 120 Illustrations. Second Edition, Enlarged. Crown Svo. Jr. cloth 
"The ttudenl who goei cooideoiioualy tbruugh the course of evpenmentation here laidilowo wdt 
gain a belter iuiight Into inOTRanic chemittry and mioeralogy than if he had ' oot up ' any cf the best 
UJEI-boflka of the day, audpaiied aey number of eiamt nations ia IhcLE contenti."— C^ctjVd/ AVtcr. 

Commercial Ohemical Analysis. 

THE Commercial handbook of chemical Analysis; or, 

Practicallnslructions for the determination of the Intrinsic or Commercial Vftlue 
of Substances used in Manufactures, in Trades, and in the Arts. By A. Normandv, 
New Edition by H. M. NoAD, Ph.D.. F.R.S. Crown Svo, isi. 6J. cloth. 

» to theVhat^''e^li^!l^l!^lilioner.«~jl/r^ca/VlMH. 

DyS'Wares and Colours. 

The Manual of Colours and Dye-Wares : Their Pro- 
perties, Applications, Valuations, Impurities, and Sophistications. For the Use of 
Dyers, Printers, Drysalters, Brokers, &c Hy J. W. Slater. Second Edition, 
Revised and greatly Enlarged, crown Svo, 71. 6d. dolh. 
"AcompleleencicIopiEdiaDf ibt materia llKt">ia. The infotnallon slTen teipecling each anicia 

lafiill aad precise, and the methodi of determining Ibe value of «nicl«iucfi»slhe«, 10 liable to inphii- 

"The™ IS BO other work ihich coven predaely Ibe lame aiound. To tludeau ptcpaiiBg for 
inalioni in dynag and printiag it will prove BntcdiBfly xaOaL —Chtmiail Nmi. 
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36 CROSBY LOCKWOOD a- SONS CATALOGUE. 

Modern Brewing and Malting. 

A HANDYBOOK FOR BREWERS; Being a Practical Guide lo 

Arl of Brewing and Malting. Embracing the Conctuiioni of Modem Reuarcb 
which bear upon the Practice of Brewing, By Hekbket EoWaros W 
M,A. Crown Sin>, 5JO pp., i2r. bd. cloth. 
" Uay be consnlled with advulagB hj the siudenl irhii 1j preplrmg himtelf loi exami 

al CKrs lo tHKrlminile bslween vjgaa iGeoriei and welj-etlabl[iihe<l bcu. 
*'We bave ereal pleuvre in recominendirta this haDdyboak. and ha<reiu hesE 

1 .1-1 — ._;/ JI.-1 i.:,i 1 „ ],„„ wiitttn as Ihc luhject of I 

very brawei"* libnry." — Atws^j 



Analysis and Valuation of Fuels. 

FUELS : SOLID, LIQUID, AND GASEOUS : Their Analysis 

Valnaiion. For [he Use of Chemists and Enpoeers. By H.J. PHILLIPS, F.C.S.r] 
Formetly Analytical and ConsulLing Chemist lo the Great Eastern Kaitwtir.,T 
Second Edition, Revised and Enlai^ed, Crown 8vo, 5/. cloth. 

Pigments. 

The ARTISTS' MANUAL OF PIGMENTS. Showing their Com 

position. Conditions of Permanency, N on- Permanency, and Adulteration! ; Effecl 
in Combination vrith Each Other and with Vehicles ; and the most Reliable TesI 
of Purity. By H. C. Stanoage. Second Edition, ctown S«o, ti. &/, dnth. 
'\t indeed mnUHm-n^^rve, Hbd wc can, with ggod cc 
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Gauging. Tables and Rules for Revenue Officers, Brewers, Ac. 

A POCKET BOOK OF MENSURATION AND GAUGING : Containing 

Tables, Kiiles, and Memoranda lor Revenue Officers, Brewers, Spirit Merchanls, &e. 
ByJ.B. Ma.vt (Inland Revenue). Second Edilion, Revised. iSmo, 41. lealber. 
" Ttau bindy and uiefiil book it adapted ig Ihe requireainitt at the Inland Revenue Depunmciil, 

d will b9 a faniuriie book arrErerence. The ruse ofiubjecU itcanipreheniive. and Ihe arranicvuit 

■uaple and dear."— C/m/iaii. " Should beia Ihahandjof every prjelical brewer."— Jrrttwu' 7«rnH£ 



INDUSTRIAL ARTS, TRADES AND MANUFACTURES. 



Cotton Spinning. 

COTTON Manufacture: A Manual of Practical instruction io 

the Processes of Opening, Carding, Combing, Drawing. Doubling and Spinning 
af CoHon, the Methods of Dyeini; S:c. For the Use of Operatives, Overlookers 
sod Manufaclurets. By John Lister, Technical Instructor, Pendleton. 8vo- 
p. 6rf. cloth. {JhiI fttbtiii 

-'Thi>iBVl1ilabIcvohinte>>><li>tin»llfranceinlhe1itcralurcorco«oninaDiiracli>re.-— .V«4i> 
" It U thocougUy reliable, rulhllini oeaily ill the lEquircaenuduiRd."— C^rUfcw fiirald. 

Flour Manufacture, Milting, etc. 

FLOUR MANUFACTURE : A Treatise on MillinR Science and Prac- 
tice, By Friedbich Kick, Imperial Regie rungs rath. Professor of M«ch>nicU 
Technolopy in ihe Imperial German Polytechnic Institulc, Prague. Translaled, 
from the Second Enlarged and Revised Edition with Supplement. By H. H, P. 
P0W1.ES, Auoc Memb, Institullon of Civil Engineers. Nearly 400 pp. Il!ustr>l«)!' I 
with 3S Folding Plates, and 167 Woodcult. Roy. 8vo, 251. ctolh. 
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INDUSTRIAL AND USEFOL ARTS. 

Agglutinants. 

Cements, pastes, Glues and gums : a Practical Guide to the 
Manufacture and Applicatiijn of the various Agglulininls required in Ihe Building, 
Metal- Working, Wood-Workina, nod Leather- Working Trades, atid for Workshop, 
Laboratory or Office Use. Wilh upwards of 900 Recipes onii t'ormula;. By H, C- 
Standage, Chemist. <Jrown Svo. zi. 6d. cldth. 
" We have plcuurc in ipeaVin* fivou^bly o( ihi. TDlume. So fir u we have had experience, 

vhjch btioE JocoDtidenble, thii moDunl U truHwanhy." — Atfunrniu. 

"Ai B lEveUtuni a( whHi Ire caiuidend trade lecfctt. (hi> bfwV will atouie AD amouDI of 

" In thin Koodiv collecEioq of recipQi U would be itruve if a ccacu lot dov piirpoie eunoc be 
<'<'UDd."-Oi7«</aj>Kn».ii'.7aiuw/. 

The Art of Soap-making : A Practical Handbook of the 

Manufaclure of Hard and Soft Hoap5, Toilet Soups, &c. Including many New 
Processes, and a Chapter on the Recovery nf Glycerine fiom Waste Leys. Bjr 
Albxandek Watt. Fifth Edition. Keviied, with an Appendi* on Modem 
Cuidlemaking. Crown 8vo, 71. 6J. cloth. \ymi tublisktd. 

Cnlnlue die author on tbciucciuarhlsedduvaut 10 fiJJ a void [a Engliih lechaical bleniure."'— A'afan, 

Paper Hahing. 

PRACTICAL Paper-Making: a Manual for Paper-makers and 

Owners and Managers of faper-Mdli. With Tables, Caleula'ions, &c. By G. 
CLAPrEHTON, Paper-maker. Willi llluitralions of Fibiei from Micro-phoiogrnphs. 
Crown Svo, 51. cloth- Ijfusl fHiluAtJ. 

" The author ciiers for the rsquirementt of raspoDiible mill handi, aDprenllcei, &c.. vbllit bia 
mmnil will be fou-id of ereaisaiiiTee io>iudant*ejf lechnoloey. "» well » 10 veteran piper makeri 

■' We fBcommend evorybody iniereiied iu the irade 10 get a copy of ihil ihorouahly piacllcal 
boakr—F^pir Making. 

Paper Making. 

THE ART OF PAPER MAKING : A Piactical Handbook of the 

Manufacture of Paper from Rons, Esparto, Straw, and other Fibrons Materials, 
Including the Manufacture of Pulp from Wood Fibre, wilh a Description of the 
Machinery and Appliances used. To which are added Details of Processes for 
Recovering Soda from Waste Liquors. By AlkkaNdeh Watt, Author of " The 
Atl of Soap- Making." With lUmiralions. Crown Svo, 71. W- cloih. 

«ioa. The- Atl o> Pdper-maiimg,' i<in cvsfy reipecianiDde] of a leii.liaLik, eiluei far ■ locbnieal 
clui. or for Ihe privaie siildeJL"-fjA<. a«J P„HliH£ TrtJii Journjl. 

leather Manufacture. 

THE ART OF Leather manufacture : Being a Practical 

Handbook, in which the Operations of Tanning, Currying, and Leather Dressing 
are fullf Described, and the Principles of Tanning Explained, and many Kecent 
Frocesse* Introduced ; as also Methods for Ihe Esiimalion of Tannin, and a 
Description of the Arts of Glue Boiling, Gut Dressing, Sc. By Alexander, 
Watt, Author of " Soap-Making," &c. Second Edition. Crown 8vo. 9,-. cloth. 
'■ A tounU. i;ani|>'ehen>;ve treitiH: on I .onitif and in accuinriei, Thebnok l> an eniinenlly nluabla 

Soot and Shoe Making. 

THE ART OF BOOT AND SHOE-MaKING : A Praaical Hand- 
book, including Meaturemenl, Last-Fitting, Culting-Out. Closing and MakiM(r, 
\rilh a Description of the most approved Machinery Employed. By JoRH B, 
Leko, late Editor of .Jr. CrispiH, and Tkt Bool and Sko'-Afaitr. Izmo, a>. cloth. 
"Thit enMllent treatiie it by far Ihe bell wotli ever writien. The cliaplei- m clicking, which ihowi 

bow waile may be prevenied. will uie fifly limei the price o( (he \rx,\iJ"—S€iilliik Ltallur Jradtr. 

Dentistry Construction. 

MECHANICAL DENTISTRY : A Practical Treatise on the Construc- 
tion of the various kinds of Artificial Dentures. Comptising also Uselul Tormular, 
Tables, and Receipts for Gold Plate. Clasps, Solders, 4c. &c Uy C. Hunter. 
Third Edition. Wilh lOO Wood Engravings. Crown Svo, 31. 6J. cloth. 
"We can aimngly recomoieoJ Mr Hui.'"'« neaiiie 10 all iludenu preparim for itie 

afdeDIittij, ai wtUu 10 eirery tncEhaaical deniiu."— iJiiJ/iii yamntiU^MtdicalSeina. 
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38 CROSBY LOCKWOOD &• SON'S CATALOCUE. 

l/l/ood Engraving. 

Wood engraving: a Practical and Easy Introduction to the 
Study of Ihe An. By W. N. Brown, iimo, ii. 6ii. cloth. 
"The book is clear >n<] cooplEle. aod will be mcful la uyeoa nddnf [d anil-iniaiid Ihe ^t 

clememi of Ihe b»ulilii[ ari of wmhI cn^nvioR."— Cra/Aic. 

Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Practice. 

Translated from Ihe French of Claudius Saukier, ei-Director ot the School of 
Horology at Macon, by Jolien Trippun, F. R.A.S., Besancon Watch Manu- 
Taclurer, and Edward Rigg, M.A., Assayerin the Koyal Midi. With Seveoiy- 
eighl Woodcuts and Twenty-two Coloured Copper Plates. Second Edition. 
Super-royal 8»o, £l is. cloth ; £i I or. half-calf, 
" Th«re ii DO faorolAgiCHl work in lh< EqgluH language alall to b< compiirtd to ihU prodKtbD of 
M. Saoaier'i for clcamu* ai>d complftenuf. li U alil:« eood a* a Buidc for ihe tiudeal an4 as a 
reference for ihe eipcrienced )u>r<ilo|i>i and ikilled workman."— VDrjfv/cnf Jtmnal.^ 

Ihe BoolialliaDki. Le M.Saunlec'i 'Treauie.'"— H'ofrAiKiiir. JrmUtT. OHttSilvmmitM. 

Watoh Adjusting. 

The Watch adjuster's manual: a Practical Guide for 

the ^VaIcb and Chrotiomeler Adjuster in Making, Springing, Timing and Adjusllikg 
for Isochtonism, Positions and Temperatnrei. By C. E. Fkitts, 370 p>ge&, 
with Illuslialions, Svo, ids. cloth. \JuitpubUshid. 

Watohmaking. 

The WATCHMAKER'S HANDBOOK. Intended as a Workshop 

Companion for those engaged in Walclimaking and the Allied Mechanical A rti. 
Translated from the French of Claudius SAtiNIER, and enlarged by IUL(tJ» 
TRtPFLiv, F.R.A.S., and Edward Kicg, M.A., Assayer in the Royal Mint. 
Third Edition. Crovn Svo, gj. cloth. 
"Each pan iilrutr a trcatlae in iuelf. The arranRcment 1:1 food and the laagua^ Ji dearud 

" It is Impouihle la ipeak loo hiEhly of iu eacellenCf. li fulfill emy requireflcnt in a handbook 
Intended for the UK of a woikman. should lie found in every workaliap.''— ITafi* m.»d CUikmaktr. 

Watches and Timekeepers. 

A HISTORY OF Watches and other Timekeepers. By 

James F. Kendal. M.B. li. Insi.. u. 6d. boards ; or n. bd. doth, gilt. 
" Open Ihe book where you ma;, ihere it intfresiin« mjiici in ii concerning Ihe ingenlon* 

Eleotrolysis of Gold, Siluer, Copper, &o. 

Electro-Deposition : a Practical Treatise on the Electrolysis of 
Cold, Silver, Copper, Nickel, and other MclaU and Alloys. With descriptions of 
Voltaic Batletics, M nuncio and Dynamii- Electric Machines, Thennopiles, and of 
l1ie Mnlerials and Frocesici uted in every Department of the Art, and teveral 
Chapters on Electro- Metallurgy. By ALejcandbr Watt, Author of 
■' Electiu-Mciallurgy," &c. Third Edition, Revised, down Svo, gj,, cloth. 

"Eminendy a book for ihe practical worker la cleclrD-rfepoailion. 1l canrainl practical defcHplionS 
of methods, proccuu and raaieriaJs, aa aciualEy puniied and uaed in the workahop.^' — En£inttr. 

Electro-Metallurgy. 

Electro-Metallurgy r Practically Treated. By Alexaxder 
Watt. Tenth Edition, including the most recent Trocesses, limo, 41. cloth. 
" From ihii book hoih anureur and anicao may learn everyihinE neceiury far ihe tnccetifuL peo- 

■Kulivn of cJecEroplalinit."— '/nft. 

Working in Gold. 

The JEWELLER'S ASSISTANT IN THE ART OF WORKING IM 

OOLD: A I'raclical TrEalise for Masters and Workmen, Compiled from the 
Experience of Thirty Years' Workshop Prnetice. By Giosce E. Gee, Author of 
"The Goldimith's llandhook," &c. Crown Siro, 7/. 6J. cloth. 
^' Thii manual of icchitical editcatioti ii ajipannlly denintd to be a valuable aiuillary 10 a ' 

and all the rcdpu and (JiKCIiOBa an (uannlccd IS be lurceulUL"- TturllrrMud Mrimiuvttf. 
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INDUSTRIAL AND USEFUL ARTS. 
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Electroplating. 

Electroplating : a Praaical Handbook on the Deposition of 
Copper, SUver, Nickel. Gold, Aluminiuni, Briss. Plalinum, &c. &c. By J. W. 
Ukquuabt, C.E., Author of "Elecicic Lighi," Ac. Third Edition, KeviKd, 
with Additions. Niuneroas lllustratiaas. Cruwn S'o, 51. cloth. 
"An eiuUeai work, giving ibs ag<tealui(armitiaD."—'/iiroIojicaI Journal. 

Slectrotyping. 

ElECTROTYPING : The Reproduction and Multiplication of Printing 
Surfaces and Works of Art by tlie Electro-de position of Metals. B7 J. W. 
Urquhart, C.E, Crown 8vo. 51. doth, 

" Ths baak it thDcmiihty prutical ; the rudec ii, Ihenfen. DHutuclid ihrsuxh Ihs ludllic Ian o( 
■lectricily. Ihti through tbc ipeali uted by elcdroLypen. the Hppualuf. uLd Lho dcfwuting iiroccvn. up 
tothefiiul pitjaruioa at Ita work."— Art J'imtai. 

Qoldamiths' Work. 

The GOLDSMITH'S Handbook. By Georgb E. Gee, Jeweller, 

&c. Founh Edition. 1 zmo, 31. 6rf. cloth boards. 
"Agood. sound educaiDr,aiid»illbE generally nccepud u an t,utiumtj."—tttnl6r!cmiyruniMt. 

Sllaeramiths' Work. 

THE SILVERSMITH'S HANDBOOK, By George E. Gee. Jeweller, 

&c. Third Edition, with numerous Illustrations. I3ma, 51. &/. cloth boards. 
"The chief merilof the wnrlc » itipniclicalFlianicter. . . The Wiilllen in ihc Ir'tle uiilltpeedilT 
iacortr iu menu when ihey lii down la >iudy 11."— £iif/i'iA MniaHic, 

',* TAt abi/vt two marks together, nrongly half-bound, prict 71, 

Sheet Metal Working. 

The Sheet Metalworker's Instructor; For zinc, Sheet 

Iron, Copper, and Tin Plate Workers. Containing Rules for ■leseribing the 
Pattern; required in the Oiffiirent Brartches of the Trade. By R. H. Wakn, Tin 
Plate Worker. With Thirlytwo Plates. 8vo, 7J. bd. clolh. 

Bread and Biscuit Baking, 

The Bread and Biscuit Baker's and Sugar-Boiler's 

AssrSTANT. Including a large variety of Moilcrn Reciws. With Remnrks on 
theArt of Bread-making. By Robert Wells. Second Eilit ion. Cr. Svo, u. cloth. 

Confectionery for Hotels and Restauranta. 

The Pastrycook and Confectioner's Guide. For 

Hotels, Restauranta, and the Trade in general, adapted also for Faioily Use. 
By R. WELL5, Author of "The Bread and Biscuit Biker." Crown 8vo. ai. cloth. 
"WeiMnnaUpcak too hiehlyQfltiisrMlljeicetienl work. In ihe.edijs ol keen eompBiilioo 

Ornamental Confectionery, 

Ornamental Confectionery ; A Guide for Baiters, Con- 

fcelioners and Pastrycooks ; including a Variety of Modern Recipes, and Remarki 
on Dccoralivc and Coloured Work. With 119 Original Designs. By RoBUT 
Welis. Crown Svo, 31. cloth gilt. 
" A valggble work, priclicar and snould be in the hiadlaf aiery baker anil coiitsetlaDer. The 
llutntive deaigni are alone vrdrih treble Ibe uaauot charged for the wliole naik."— fiokrr't limit. 

Flour Confectionery. 

The modern flour confectioner, wholesale and Retail. 

Containing a largE Collection of Recipes for Cheap Cakes. Biscuils, &c. With 

Remarks on the Ingredients Used in their Manufacture. By ROBEKT WeLLS. 

Anthot of " The Bread and Biscuit Baiter," &c. Crown Svo, 21. clolh, 
"The work is of a decidedJr prulical character, and ia eTery recipe regard ii had to ecooonuul 
w«kI[ig."~A'sr/* Britilk Daify Mail. 

Laundry Worn. 

Laundry management, a Handbook for Use in Private and 
Tublic Laundries. Including Descriptive Accounts of Modem Machinery anil 
Appliances for Laundry Work, By the Ilbitor of " The Laundry Journal," With 
- - '" ittationa. Second Edition. Croivn Svo, 21. W. cloth. 

id certainly occupy an honaaiH place on Ibaihelvet ofall bausekseperi who 
res 11 coiinint of IQe newaii appliancei and msttiads."— r^ Qmiih. 



CKOsar LocA'H'ooD ^ soys catalogue. 
HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK, 

EdiloIofWorV [NcrSerical.Aarhorof-LiIbe Waik.""Mn)iiicMKbiMi,"&c. 

Crown Sto, 144 pages, clatb, price 11. cacb. 

t^ Thai HaXOVBOORS havibetn nn-ilUit Ig mpfly information far VioK^^t.^, 

Students, and Amateurs in ike teveral f/amlitrafls, oh ikeartuaJ Practice of tkt 

WOKKSHOF. and art iaUadtd to lenviy in plain languagi TECHNICAL Kkowledoe ef 

tie several Crafts, in disiribing the praiuiei emplajitd, and Ikt mtatipulatiam ef 

material, xetrkthep termt are used; iceriihap fraclice it fnlly explained ; and tke text it 

fralj illuilraled vHlk drawing! of modem lioJi, appliames. and proceisei. 



THE METAL TURNER'S HANDYBOOK. A Practical Manual for 

Woikers al ihe Fool-Laihe. With over loo 1 11 Oil rations. Price li 
" Tbe book will be of leriice >!ika 10 Ibe amalEiu- and llie acliuo lumer. Il diiiilays iborougb 

The Wood Turner's HANDYBOOK. a Practical Manual for 
Worhen nl ihe Lathe. Wiih over loo lUuslratlons. Price 11. 

ioughl in viin rot » waonil of ih.. ipecul "indu" ""—.»■«*»•".«/ U'trlii. 

THE Watch Jobber's HANDYBOOK. a Practical Manual on 

Cleaning, Repairing, and AdjuBling. Wiih upwards of 100 liluslralions. Price Ii. 
" We aiianglr adviH all yaane penoni connecled wilb Ibe waicb liule IcacqEiiceaodwudr tbli 

The Pattern MakER-S HANDYBOOK. a Practical Manual on 

the Conslruclion of Pallcriii for Kuundrn. With upwards of 100 Illiuttalion). I*. 

THE MECHANIC'S WORKSHOP HANDYBOOK. A Practical Manuid 
on Mechanical Manipulatioti, embracing InfunnKion on various Huidicnft 
Processes. Wiib Useful Notes and .MiscdUneous Memoranda. Compri»jiB about 
200 Sabjecli, Price is. 

taiaVj bad a placs In all lecbnlcal tcbooti."— 5iili.rJa> Rioiiw. 

THE MODEL ENGINEER'S HANDYBOOK. A Practical Manual on 

the Cunstniclion of Model Slcam Engine^. With upwards of lOO Illiistratloiii. 11. 
" Mr. Kuluck hai produced a lery good lilllo book."— fix fMrr. 

THE Clock jobber's HANDYBOOK. a Practical Manual on 

Cleaning. Repairing, and Adjusting, With upwaHt of 100 Illuitrationi, Price It. 
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A Practical Manual 

mployed in Cabinet Work. 



THE Cabinet Worker's Handybook. 

nn Ihe Tools, Materials, Appliances, and Processes 
With upwards of loo lllusiiations. Price ij-. 
-' \U. H>tluck-> itaorouthsolna lilric Mindybook u amongst ths most pricilcal Kuidsi me hare 
«een lot begLnnan In cablnci-work."— SalBrJ^rS'"".". 

THE Woodworker's Handybook of Manual instruction. 

Embtscine Pnformaiion on the Tools. Mnterials, Appliances and Processes Em- 
(ilojed in WoodiKirkiEig. Wiih I04 1 11 u 51 ml 10 us Price is- Y)hsI published. 

The METALWORKER'S HANDYBOOK. With upwarils of loo lUus- 
Lrationi. {/n preparation. 

Opinions ov thk Pkess. 

" VVrilten bj a man who knowi, not only how work ought to be doae, but how (c 
U)d how 10 convey his knanledga lo other?. "^£H£lK<(rin;. 

" Mr. Hasiuck writai admlraUr. and gives ( 

" ilr. Hasiuck combines the experience of 
■klli and icientilic knontedge of processes of ins iramea mecnanician, 
•te marvels of what can be produced st a popular price."— ScfiiMlMtu/ir. 

" Helpful to workmen of all ages and degrees of etperieoce." — Daily Chrovielt 

"Practical, sensible, and remarkably cheip."— journal e/ Edwaiion. 

" Coacite, clear, ^nd practical."— 5 aturi'aj' RevUw. 



COMMEKCE. COUNTING-HOUSE WORK. TABLES, e^. 



COMMERCE, COUNTIHa-HOnSE WORK, TABLES, eto. 
Commerviaf Education. 

Lessons in commerce. By Professor R. Gamearo, of the 

Koyst High Commerdal Scbool ■! Genoa. Edited ind Revised by JaM£S GauLT. 

ProfessDc of Commerce and Commercial Liwf in King's College, London. Second 

Ediiion, ReTbed- Crawn Svo, 31. 6J. cloih []uH fiiliihtJ. 

*' Tlw pubtbhen of tbu viork Ii«tc rvHlcmi cHuidcraWe Krrkv to the aiuc cf commercuJ cduca.- 

tiOB br Ibe appomiM productiin of Ihii niluB*. - ■ ■ The woikitpecaliulvicapublc u EDtlub 

nadmiBd uwliunUe addilion 10 ciiHini dw boekt In 1 nhme. ve think ihewarh MOintili 

nfejeet ia fiunidiigr ■ bticf uxauBi of ibatc lin and cnitonu af Uriiuh mot wiih whicti tbt conmer- 

ciid lUB mleicaeJ ihmiig ihould be Eusiliir," — Ciuejer ^ CVnoinr^ TnnulL 

*" An ia»]|iuble Einde in tbe hand* of Ihoie who arc p»p4tin£ lor a coannerciAl ctreer^ and. in fact 
th«iBAiraaciQaitcqnLaiaioainatlerbaf bu&ineBahouEd be jmpEck&cd on eveiy tjnc." — Cfmittin£ Hfutt, 

foreign Commercial Correspondence. 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being Aids 
to Cammerciil Coirespondence in Five Languages — English, French, German, 
Italian, and Spanish, By Conkad E. Baker. Second Edition. CrSvo, 31. W. cl. 
"Wtaoevei wiibei la CDCmpoDil ia alllbe UngDagei ineDtioned b^ Mr. Bakei cinnol de bctlar 
<hiD_*nidr Ihii worli. lbs miteriali at ithicb are eicellenl and coDTenieatlr ananged. TIh]> 
coniii Doi at eptire ipeeimen leii«». bui— whai are fji moie nKfnl— >bon puu«ei. senieneet, ot 

" A caieful eiamitiaiioa bai convinced at ibu ii ii DDusuallT compUiCi well ananggd aod 
c^ubie. Xbe book it a iborou^ihly goad aae."— SckaoJnuiir. 

Commercial French. 

A New Book of Commercial French: Grammar— Voca- 
bulary — Correspondence — Commeicial Doeamcnls — Geography — Arithmetic— 
LcKicoa. By P. CarrouE. Pcolessor in the Cily Hign School J.— B. Say 
(Pahs). Crown Svo, 41. &/. cloth. \JhiI fubliihti. 

Aooountsfor Manufacturers. 

Factory accounts : Their Principles and Practice, A Handbook 
for Accountants and .\Linufacturers. with Appendices on the Nomenclature of Machine 
DelfliU; the Income Tax Acts ; the Rating of Factories ; Fireand Boiler Insurance; 
Ihe Factoiy and Workshop Acts, &c., including also a Glossary of Terms and a large 
■mmbei ol Specimen Rulings. By Eiule Gakcke andj. M. Fells. Fourth 
Edition, Revised and Enlarged, Demy 8vo, tso pages. 61. strongly bound. 
"Avery ialeceniniideicripiiaaotihe leauitemcnlt of Factory Accoiuiti. . . . The principle of 

unaAaliiic the Faaaiy Accdiidu lo the general conuaeicla] books b oue vhicb vc thoreugtily agrea 
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Modern Metrical Units and Systems. ' 

MODERN METROLOGY: A Manual of the Metrical Units and 
Systems of the present Centnry. Wilh an Appendix containing a proposed English 
System. By Lowis D'A. Jackson, A.-M. Inst. C.E., Author oJ " Aid to Survey 
Practice," ic. Large crown Svo, \ls. (td. clolh. 
" We recamnenii ihe work 10 aU inleteited in the practical reform of out weighu and meaiu " 

We Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the British Standard ] 
Measures and Weights are compared with those o( the Metric System al present in 
Use on (he ConiinenL By C. H. Dowli.\g, C. E. Svo, km. W. strongly bound. 
"Ur. Dawling'i Tablet are well put lotether ai a ready reckooei for the conxnioo ofoneiytuift^ 

Iron and Metal Trades' Calculator. 

THE IRON AND METAL TRADES' COMPANION : For expedi- 
tioiuly ascertaining the Value of any Goods bought or told by Weight, from l^ 

e:r cwt. to llts. percwt., and from one farthing per pound tooneshiUingperpounil, I 
y Thomas Doiv.vie. Strorgly bound in leather. 396 pp., gr. 
" A man iKeful irtot lahlct. nothing like them before ««nd."—Smi/iM fftvii, 
" Althoujb t(Kda11y adapted la the iron and meal Iradev the tiSlel will be faiudUMflllil 
_ L — : ._ ^hicb nerchaaduc i« ttou^hi and loUl by weight."— AdtVnur/ i>Vvj. 




The WBGHT CMfULKHM: Bdbs « Sois -f T^des ipOB a 

~ aci III 1.11 1 1 n^ iir^^^gt *e^MrAK*r»r 




L ■ ' j ^ - " • I "" M*iMkBK^iedTaWcs«f 

pH^ot McMDc Inai iltBgopa tot^ TaUa*< DaMOMM &■■ ij w sQ per 

Ami— — t Ve» Ukin, CcMnd^ DcfS^Q. £t 5». Mf Iwd. 



>f Mew StrfM of ealcutatora. 

DIRECT CALCULATOflS: A Series of Tables zod Calcnlalions 
••ricd ta •masemcM to nil Ike aceds of Particalsr Trtdo. Bf >L B. Con- 
W9BT1I. Tbc Serw* oompfiica t} ilbdaci boolo, at pnos napag (ram li. &/. 
to KM. U. (DeiaOoi pracpcctw oa mppiicuiMii. 

iVfw Ifo^M Calculator. 

TABLES OF WAGES at 54. 52, 50 and 48 Hours per Week. 

Stiowinc ihc Amininli of H'a<[et from Onc-qoiiler-or-an'honr to Sixlr-lbitT hoiIT* 
in »«h tuB « Kj'« of Wag« (^yancing by One Shilling from 41 10 55^. per 
»Mk. Ily Tiios. GAfrm J ), Accountant. SrjQire croim Svo, 61 ■ h»lf-boond. 

[y»il JmWs'iiti/. 

Iron Shlpbuildara' and Merchants' Weight Tables. 

Iron-Plate weight tables; For iron Shipbuilderi, Enp- 
ticen, and Iron UMcUanU- Con'iiitiug the Caimlalfd ^Vei^liti of apwirdi of 
150,000 ililTcfcnl life* of Iran Piatt* Irtim I Toot lijr 6 in. byl in. lo 10 feel by 5 
TmI l>7 I In, Wurknl out on the buii <it 40 H'k <o the iqture foot of Iron o[ ■ 
iDch In IhkkncH, Bj II. BuKU.fso.i uidW. H. Simpson- 410, 2$t bilM»und. 




AGRICULTURE, FARMING, GARDENING, &■!. 
AQRICULTUBE, FASMIMQ, QARDENINO, etc. 



Qr. Fream's New Edition of " The Standard Treatise on Agriculture," 

The Complete Grazier and farmer's and cattle 

Breeders ASSISTANT: a Compendium of Husbandly. Originally WrilleB by 
William Vouatt. Thirieenlh Edition, emitely Re-wrillcn, considerably En- 
larged, and braught up lo (he Prescnl Requirements of Agricultural Practice, by 
William Fkeam, LL.D., Steven Lecturer in ihe University of Edinbargb, Author 
of "The Elements of AgricQltnre, " &c. Royal 8vo, 1,100 pp., vrith over 450 
lUlutrationi. Price £1 111. bd. strongly and bandsomeiy bound. 

Extract from Publeskers' .4d vbeti semes t. 

"Alreallu IbU miide in original ippcaruice in the ficii decade □( ihtuntiirr, and (hil enter* 
upon ill TbirUenlta edliion tiefore tbe ccdiut; bas tun lu courie, hai undaDblcdir titabllilied Its 

iDttae Practice and Science at FaiminE hia rendfjed It necessary, howevtr. Ibat ttae volume itaoulil 
bg re-written, . . . aod for tbis ondenaking tbe Pqbliihels were fnrliinaleeDOUEb 10 secure Ihe 
•ervlc« of Dr. Faatii, irliaie hiib aiuinments In all manors perlainin^ lo agiiculliire tiave been 
» eipphaticall;r recogDlsed by Ibe higbesi prohisioDd and official aulbomles. In csinrint oul bis 
edllorml doiiei. Dr. FaiAii has been favoured with valuable contrlbuiioni hy Prof. J. WosTLav 
Ana, Mr. E. BaowH, Dr. BBIimao DvEa, Mr. W. J. W.LUas, Mr. R. H. Rbw, ProL SHILnoH, "- 
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IX Vlt. On THI BIEIDIKC, RtARIHO, 

I Vlll. Oh Fafh Orricia ahs tHi>i.i- 

IK IX. On ihe Cultune and Haha 
(Nt OP Cbass Lands. 

la X. On THI CvLTIVtTIOH AND ApfLl 



«bldi will ai ODce become (he standard classic oi the ttim practice of tbe count 

illotlraUoni are idmlcable, while tbe fronilspiece, whicti represents Ibe weU-kno 
Gift, bred by tbe Queen, It a work of tii."~-Tlu Timti. 

"Tbe book matt be reoogoliedai OCCDpving (lie prond position of (he mosi 



10 (undem fan 



pptilion among books deallae wiih sclon(iDc 
library of iacMr—Norlk Brilisk Agricyllwrut. 

"Acompendium af anihoriutive and well 
Ibewotkof (beilves(ock (anuer; piobably wii 

"The best and brightest guide 10 (he practice- of bos ban dry : one that has no superior—no equal 
we might Irulyiaj—ainonE (he apicultut.l llHratuie now belotB ihc public. . . . lo evuy section 
in »hlcb we have tested it, Ihe work has been found IbDiougbly up to date."— iSdl'i iVriHy Ma- 

Britisli Farm line Stock. 

FARM Live Stock of Great Britain. By Robert Wallace, 
F.L.S., F.R.S.E., &c., I'rofessor of Agriculture and Rural Economy in the 
University of Edinburgh. Third Edition, thoroughly Revised ittid considerably 
Entarged. With over tao Fholotypes of Prize Stock. Demy Svo, 3S4 pp., with 
79 Plates and Maps. Price t2s. fid., clolh. 

_ _ "K really oomplele work on the hiHori, breeds, and maDaiemenl of Ihe farm slock ot Greil 
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fia/>(/ Farming. 'fl 

British dairying : a Handy Volume on the Work of the D^ry-B 
Farm. For IbE Vic of Technical lostniCtiOD Closjea, Studenls in Aericultnnl B 
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E of Technical lostnictiOD Closjea, Studenls in Agricultnnl ■ 
Colleges and (he Working Dairy- Fanner. By Prof. J. P. ShelixiN, lalc SpecUl 
ComniissioLier of the CanadiBn Government, Auihor of " Dairy Fartniog," "The 
Farm and the Daity," &c. With numerous UluitrBtioni. Crown Svo, ai. ftd. clolfa. 
" CDii6denIlr recom in ended aa i uteful lellhook nn diJry fanning.-— .1gn'cul(i>raf CaaOt. 
"Piobiblr ilie bex hall-croHo maaual on diiry work (but hii joi bo™ pradoced."— IVwtt , 
fln(uA.H«fin./(i.nj(. J 

" II it ibe soundest liiilo notli vre haio yei txia on Iho lubjeol."— r*i 7i"Kt. | 

Dairu Manual. I 

MILK, CHEESE AND BUTTER: A Practical Handbook oa 1 
their Properties and the Processes of their Production. Includinc a Chapter on 
I Cream and the Methods of its Seoaraiion from Milk. Uy loKN Oliver, late 

Principal of the Western Dairy Institute, Berkeley. With Colooreil Plates and 
soo lllusiraiions. CtownSvo. 7/. &/. cloth. [Juii fublisM. 

"AnwhigiliTe uiid muierlv production. It ni»y be coiiiiiillir re '"■ ■■ ■ ----• 

fttuciilioiien oldiiry tctence.'—N.B, Atrimlliriil. 

" Wt MTOnely recomineail lhi« very compriheniivt ini] oirerully-wrliten hooli lo Ailrf-lumiat 
and itudeau of dainrinx. It a a dininct acquiiliion lo ihs libnry dI the igncultiiri>t."~.<^n'<Wlitfitf 

Agricultural Foots and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES FOR 

Farmers and Farm Students. By Primrose McCon.sell, B.Sc. Fifih 

Edition. Roval 321110, roan, gilt edges, with band, 41. 

" LllerilJy (eemi wllh inrormition i<id wc cut cordially recouimend il (a sU eann>:ied wltk 

»«rlcuhure."-«<Jrr* DndiA Aimflimai. 

Small Farming. 

SYSTEMATIC SMALL FARMING ; or. The Lessons of nay Faraii 

Being an IntroJuclion to Modem Farm Practice for Small Farmers. By R. ScorX 
BtPRK, Author of " Outlines ol ftfodern Farming," &c. Crown Svo, 6s. cloth, 
•■Thii it lh> compieloit book or iu cka *e have jeen, and one whicli every Junaienrfimie 
r»d withplMioie, i>Dd>cceiliuaguidc."~/'iW./. 

Modern Farming. 

Outlines of modern farming. By R. Scorr Burn. Soils, 

Manure!, and Crops — Facmiag and t'aiming Economy — Cattle, Sheep, and Horses — 
Mwiifemenl of Dairy, Pigs, and Poultry— Utilization of Town-Sewage, Inigation, 
&c. bixth Edition, tn one vol., 1.150 pp., half-bound, profutely Illustrated, tai. 
lhU«laih«*Wiui:t«d"id'ioaW'«w"-' -■^-'-"--'----"^^ "'.'"_!'".- ^'- —■--jf" 

Agricultural Engineering. 

Farm Engineering, The complete text-Book of. Com- 

f riling Draining and Embanking; Irrigation and Water Supply : Farm Road^ 
encei and Gatci ; Farm Buildings; Barn Implements and Machines -, Field Implc 
menlt and Machines ) Agricultural Surveying, &c. By Professor JOMN SCOIT. * 
one vol., 1. 150 pages, halT'liound, with over 600 IUu>[ratioT 
" Wrilltn wllb ireii cin. u well » urith knowledge and ability, T. 

will be of in.i vul'ue lo nciciaiunl uaatau."—.*rar*'£aluEj^f",i' 

Agricultural Text-Book. 

The Fields of great Britain: a Text-Book of Agricultura 

Adapted to the Syllnbu; of the Science and Art Department. For tltcmentary 
Advanced Students, By Hl'iiH CLEME^TS (Board of Trade). Second " " 
Kcvitcd, with Additions. i8mo, u. 6./. cloth. 

Tables for Farmera, &c. 

Tables, memoranda, and Calculated results for f 

Gratleri., Agricultuial Students. Surveyors, Land Agents, Auctioneers, ix. With 1 

MlW Syttem of Farm Book-keeping- Selected and Arranged by Sidniv FranciI 

Third EJiiion, ReviseJ. 171 pp. . wiistcoal -pocket size, limp leather, tr, W. 

•■ Wtlchlng Im than 1 0»„ and occupying 00 more space Iban a match hot. il conuini s du 

{act* and calculaiions whieh bai never iteiora, in lueb handy loim, been ototainabie. Uverv e\ 

(lofl nn ih> rsrcn it dull wiib. The wMk mty tM ukon u ilioiouihly accurtte, the whole ol 

leblas bavlB« beea revised by Dr. Ptttm. We oordially rdceomaod u.-—Biirt Wiikly Mnun 



AGRICULTURE, FARMING, GARDENING, iyt. 45 

Artificial Manures and Foods. 

FERTILISERS AND FEEDING STUFFS: Their Properties and Uses. 

A Huntlbook lor ihe Fracucil Farmer. By BERNARD Dyrr, D,Sc. (Lond.). 
With the Ten of [he Ferlilistts and Feeding Sluffs Act of 1S93, ihe Regulalions 
mnd Forms o! Ibe Board of Agriculture, and Notes on the Act by A. J. David, 
B.A., LL,M., of the Inner Temple, Barrister-H-Law. down 8vo, 1 30 pp., 11. 
cloth. [yu!t puMuhtd. 

K much u"NLtnfD'm!.'HonTn'o in.tlfisitk" fom."— T"™.™? '^'"" '" ""^ " ' 

The Management of Bees. 

BEES FOR PLEASURE AND PROFIT: A Guide to ihe Manipula- 

' in of Bees, the Production of Honey, and Ihe General Management of the Apiary. 
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Bv G. Gordon Samson. With numerous [llusiraiions. Crown 8vo, 11. cloth. 

Farm and Estate Book-keeping . 
— BOOK-KEEPING FOR FARMERS AND ESTATE OWNERS. A 

Practical Treatise, presenting, in Three Plans, a Sysiem adapted for all Classes of 
Fanns. By Johnson M. Woodman, Chartered Accountant. Second Edition, 
Revised. Grown 8vo, 3/. &/. cloth boai^s ; or, li. 6,1. cloth limg. 

.d land aucntj will had the hook ma-: Ihau icp^y iti >:»» lodiiudy."— iw'Jtf/xr AVau. 

Farm Account Book. 

k WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving a Weekly 
Labour Account and Diary, and 5ho«riiiE the Income and Eupcndilure Under each 
Depanment of Crops, Live Slock, Dairy, &c. &c. With Valuation, Profit and 
Loss Account, and Balance Sheet at the end of the Year. By Johnson M. Wood- 
man, Chartered Accountant, Folio, "Js. 6J. half-bound. 
" Oauiiu tttrf rtqiitiilc form for keeping (arm aceountl readily and aeeuratelr."— ^l/rititHiiw. 
rly Fruits, Flowers and Vegetables, 
The Forcing-Garden ; or, How to Grow Early Fruits, Flowers, 
and Vegetables. With Plans and Eslimales for Building Glasshouses, Pits and 
Frames. With niuslralions. By Samuel Wood. Crown Svo, Jj. (>d. cloth. 
" A good book, and faifl,- 6II1. a place Ihal -u in Hinie decree vacnl. The bwk U wiillen wilh 

Qood Gardening. 
' A PLAIN GUIDE TO GOOD GARDENING; or, How to Grow 

' Vegetables, Fruits, and Flowers. By S, Wood. Fourth Edition, with considerable 

Additions, &c, and numerous Illustrations. Crown Svo, y. dd. cloth. 

cry eowl book, and one to be highly lecommeodcd ai n practical (uide. Tlie practical direc- 

Oainful Gardening. 

MULTUM-IN-PARVO GARDENING; or, How to make One Acre ot 
Land produce ^Gzo a-year, by the Cullivalion of Fruits and Vegetables : also. 
How to Grow Flowers in Three Glass Houses, so as to realise jf i;6 per annum 
dear Profit. By Samuel Wood, Author of "Good Gardening," &c Fifth and 
Cheaper Edition, revised, with Additions. Crown Svo. ir. sewed. 

Gardening for Ladies. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, AND 

AMATEURS' COMPLETE GUIOE. With lUustB. B^ S. WooD. Or. Svo, Jr. W. cloth. 
"Thii volume conliTni a (ood dtal of lound, comoion-senie lonniction."— ^/ini/. 
"Fullaribrcwil hinuaudnaeful inimiaioni, bucd OD a liTeiime of <;ipeiieoce."^y»'iiwii. 

Cultiuatlon of the Potato. 

POTATOES ; How to Grow and Show Them. A Practical Guide to 

the CultivDiion and General Treatment ot the Potato. By James Pink, Second 
Edition, Crown Svo, 21. cloth. 

Market Gardening. 

MARKET AND KITCHEN GARDENING, By Contributors to "The 
Garden." By C, W. Shaw, lale Editor of "Gardening Illustrated/' jr. ta. cloth. 
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46 CKOSBV LOCKlVnOD &• SON'S CATALOGUE. 

AUCTIONEERING, VALUING, LAND SURVBYINa, 
ESTATE AGENCY, etc. 
Auctioneer's Assistant 

The Appraiser, Auctioneer, Broker, House and Estate 

AOENT AND VALUER'S Pocket Assistant, for ihe Velualion for Purchase, Sale, 
or Kenevtal of Leases, Annuities and Reversions, »nd of property generally ; irilh 
Prices for Inventories, &c. By John Wheeler, Valuer, &c. Sixth Edition, 
Rc-written and greally Eitcndcd by C. NotRiS, Surteyot, Valuer, Slc. Riy/tX 
32mo, $t. cloth. 
"A BUI Had coaciiE book of rcrcnnce, canlniniiiE in (dnnnUc lad eleirly.amnitd liitoreiicat 

r« bvcnlonn, uid I very practical suiJe to deurmine the valuE of furmlun. &c."— JUaJdr,/. 

•■ Coniains . large nuaniily of varied and u«ru1 mformalion u lo ihc valuation for p^rchau. <ale. or 

icatwal or IcuM. annuitiei and teveniom. and of pcoperty gcaerally. with pricei for iaveounei, aad a 

gOlic to determine the value Dfialelior fillingi and other zScclt."—BmlJir. 

Auctioneering. 

Auctioneers : Their Duties and liabilities, a Manual of 

Insimclion and Couniel for ihe Vouog Auctioneer, By Robert Squibbs, Auc- 
tioneer. Second Edition, Revised and partly Re-writlea. Demy 8vo, in. bd. cloth. 



" Mar tx [ecommended ai elvlng a iteat deal af iDfamutlDn oti Ihe lair rclallnc (a auctionccn. 
In a very teidable foini,"— /.on Jc^k-hhL 

oeedi."— Sdicilpn' JoufMl.' _ ^^ 

Inwood'a Estate Tables. 

tables for the Purchasing of Estates, freehold, 

COPYHOLD, OR LEASEHOLD; ANNUITIES, ADVOWSDNS, &C..and for the Renewing 
of Leases held under Cathedral Churches, Colleges, or other Corporate bodies, for 
Terms of Years certain, and for Lives ; also for Valuing Reversionary Estates, De- 
ferred Annuities, Next Piesentaiions, &c. ; toeether with Smart's Five Tables of 
Compound Interest, and an Extension of the same to Lower and Intermediate 
Rates. ByW.lNwooD. 24th Kdilion, with considerable Additions, and new and 
valuable Tables of Logarithms for the mare Difficult CompuCationi of the Interest 
of Money, Discount, Annuities, &c., by M. Fitraii Tkoman, ofthe SocietcCrMU 
Mobilier of Paris. Crown 8vo, Ss. cloth. 

" ■ tniroad'i Tablw' (till miinlain ■ tnoil enviable nptitatioa. The new inue hai been enriched br 
large additional canlHbuiioni by M. Fjdoc Thanaa, whoK carefuUy-snangcd Tablet cuiaot fail u ba 

Agricultural Valuer's Assistant. 

THE AGRICULTURAL VALUER'S ASSISTANT. A Practical 
Handbook on the Valu.itlon oF Lsndcd Estates; including Rules and Data for 
Measuring and Estimating the ConlenCs, Weights and Values of Agiicultonl 
Produce and Timber, and the Values of Feeding StulTs, Manures, and Labour ; 
with Forms of Tenant-Right Valualiooa, Lists of Local AgricuUnral Customs, 
Scales of Compensation under the Agricultural Holdings Act, &c. &c. By Tou 
Brkjht, Agricultural Surveyor, Second Edition, much Enlarged, Crown Svo, 
5». cloth. 
"Full of tabid and Hanpla in cnnneetian wllh the nloadoa of tenant-right, eitalei, labour, con- 

■eiiU and weifht* Dt limber, and farm pr^uci of all }uQdt-"—A^eitJiiirMJGittiu. 

" An cmuientiy practical hand t>ool^ full of practical lablcaand data of uadoubted ialcmtandTllMa 

Id turvcyon aad auclioDcenia preparing veluatiani o T all kttidi."— -^iirMrr. 

Plantations and Underwoods. 

POLE PLANTATIONS AND UNDERWOODS: A Practical Hand- 
book on Estimating the Cost of Forming, Renovating. Improving, and Gmbbiiu; 
Plantations and Underwoods, their Valuation for Purposes of Transfer, Rental, 
Sale or AasessmenL Bv ToM Bright, Author oF " The AgiicullutaJ Valoer'i 
Assistant,'- Stc. Crown "Svo. 3/. 6rf. cloth. 

-■■ of hia dutlf-LBnd til undoubled int*r«*l 



AUCTIONEERING. VALUING. LAND SUKVEY/NC, &-i. 47 

Hudson's Land Valuer's Pocket-Booh. 

THE Land Valuer's Best assistant: Being Tables on a 

very much improved Plan, for Calculaling the Value of Estates. With Tables for 
reditciii;; Scotch, Irish, and Piovincial Customary Acres to Statute Measure, &c. 
By R. Hudson, C.K. New Edition. Royal jimo, leather, elastic hand, ij. 
" Ql incalcalible value 10 the cokialry gentlautaa and prafdisioaal oiu."— /-.irM<n' >iinw 

Ewart'a Land Improoer's Pocket-Book. 

THE Land Improver's Pocket-book of FORMULyc, tables, 

AHO Memoranda required in any Compulation relating lo the Pcnnanenc 
Improvemetit ot Landed Property. By John EiVAftT, Surveyor. Second Edition, 
Kevjsed. Royal 3Zmo, oblong. 41. Iea.th<r. 

Complete Agricultural Surveyor's Pocket-Book. 

The Land Valuer's and land improver's Complete 

POC«£T-BOOK. Bcint; the above Two Works bound logetlier. Ji, &/. leather 

House Property. 

HANDBOOK OF HOUSE PROPERTY: A Popular and Practical 
Guide to the Pnrchnse, Mortgage, Teiisticy, and Compulsory Sale of Housci iml 
LaiM, including the Law of Dilapidatiotis and Fixtures; with Examples of all 
kinds of Valuauons, Useful Information on Building and Suggestive Elucidations 
of Fine Art. By E. L. Tarbuck, Architect and Surveyor. Fifth Edition, 
Enlarged. l2nio, 5^. cloth. 

'■The idvicoii IhorouBhly pniclical."— iaw TmrrTra/. 

" Pai Jill wHd have dealinis with bouse propefly. Ibis Is an indlspensible e°!de."-~Oicar<il>iHi. 

" Caiefutly btouKhl up 10 date, and much iniprD>ed by the iiddit:oti of a diviiian o& Fiae Act. 

LAW ~AND~MiSCELLANBOUS. 

Journalism. 

MODERN JOURNALISM : A Handbook of Instruction and Counsel 
for the Young Journalist. By John B. Mackib, Fellow of the Institute of 
Jourtlalists. Crown Svo, z/. cloth. \JhsI puHiihed. 

"This innluible guide id jouroalisni ii a work which all aipiranU iDajourajiIistK: career will read 

■tilh advantage."— 7o»ni.'flK. 

Priuate Bill Legislation and Provisional Orders. 

HANDBOOK FOR THE USE OF SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders, for the 
BUthoiiialion of Railways, Tramways, Gas add Water Works, &c. By L. Ljvtnc- 
STON Macassey, of the Middle Temple, Barrister-at-Law, M. Insi. C.E. 8vo, 

law of Patents. 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE THEM, 
Compiled for the Use of Inventors, Patentees and othere. By G. G. M. Hardini:- 
HAM, Assoc. Mem. Inst, C.E., S:c. Demy gvo, I;. W. cloth. 

I labour Disputes. 

CONCILIATION AND ARBITRATION IN LABOUR DISPUTES: A 

Historical Sketch and Brief Statement of the Present Position of the Question at 
Home and Abroad. By I, S. Jeans, Author of "England's Supremacy,"' &c. 
Crown Svo, 200 pp.. 21. 6d. cloth. \Jutl puhlUhtd. 



Pocket-Book for Sanitary Officials. 

THE Health Officer's pocket-book : a Guide jo Sani- 
tary Practice and Law. For Medical Offii:crs of Health, Sanitary Inspectors, 
Members of Sanitary Authorities, &c. By EdwarD F. WlLLOUOHBV. M.U. 
(Lond.), Sic. Fcap. Svo. 71. W., cloth. [ymt fuilishrd. 

.. . _; — ,,f condensed infmnmlon of a peciinent and useful Mnd on the varioos iiibiscn ol 
_. ._ (^,, £j,„ e>refully compiled and ai - - - •- 
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• ..A •rlKnltfieatlv dealt ivllh."— TAi Lane... 

le it it desired, all 
■ly latna pocKFi volume. . . . 11 CDmblnes, wlta u ui 

silent put)li( 



c8f««noe, and tl Isviell illmltated by diagrams and woodeou. The differant lubJKU ai 
but folly and •cionllfically dealt ivilh." *■■- ' — -• 



4S CJiOSBY LOCKWOOD &' SON'S CATALOOVE. 

A Complete Epitome of the Laws of this Country, 

EVERY MAN'S OWN LAWYER: A Handy-Book of ihe Principles 

of Law and Equily. Wiih a Condw Diclionary of Legil Terms, Bj A BaR- 
BiSTEK. Thiny-secQnd Edition, drefuUf Revised, and including New Ads of 
P*Tliamen[ of 1894. Comprising (lie Local Copemmtnt Ail, 1894 (cttablishing 
District and Pariih Cooacilt) ; Finaitci Alt, 1894 (impoMng ihe New Death 
Duties) ; Mtrthant Skipping Acl, 1894 ; Prevtttlian af Cruelly In Children Act, 
1894; Building Seiitliis Acl, 1894; Ao/i« ef AicidtttU Acl. 1894 ; Sale if 
Ceeds Alt, 1893 ; Velualary C<im:eyancts Acl, Il!93 ; Marrifd tVamm'i Pmftrtji 
Acl, 1S93 ; JtiiiUt Acl, 1893 ; Ferliliser a»d Fading Slnffi Acl, 1893 ; Btllmg 
and Leant ( Inftmli) Acl, 1893; Skap ffeurs Acl. 1891 : Small ihldtHp Atl, 1S93 ; 
and many other important new Ada. Crown 8vo, 7jo pp., price £». %d. (taved 
St cvcTj' consullaiion : ), sironelj bound in cloth. D^i' fuUitktd. 

*.■ Tkl Baek >iiill l-e found lecompriii (amongst olhtr matlsr) — 
Thb Rights and Wkongs of Individuai,s — Lasdlukd and Tcnakt — 
Vendors and Purchassss — Lkasrs and Mortgages — Pkincirai. akd 
Agent — Partnership and CowrAsiEs — Masteks. Sehvants anh Work- 
men — Contracts and Agreements — Borrowers, Lenders and Si'retiis — 
Sale AMD Purchase of Goods — Chblours, Bills and Notes — Bills or 
Sale — Bankruptcy — Railway and Shipping Law — Life, Firk, and 
Maune Insurance— Accident and Fidelity Insurance— Criminal Law- 
Parliamentary Elections — County Councils — District Councils — 
Parish Councils— Municipal Corporations— Li brl and Slander — Public 
Health and Nuisances — Copyright, Patents, Tradr Marks — Husbano 
AND Wife — Divorce — Infancy — Custody of Children — Trustiss and 
Executors — Clergy, Churchwardens, etc— Game Laws and Sporting — 
Innkeepers — Horses and Dogs — Taxes and Death Duties — Forms of 
Agreements, Wills, Codicils, Notices, etc. 

13^ 7^ otjiti of this vxrk is la tnaiU Ihta viit tontult it la help Ihtmulvti U 
lit law; and thirtby te dispenit. ai far at ptitihlt, Viilh proftiiional aiiiilancc anif 
athiicf. Thtrt an many lunngs and giin-iinai uMcM firiaiu tubmil It from limt It 
limi through not htmuing hrm orvihtn to apply far ridrtsi ; and many persons hai't ai 
great a dread ef a laaryer't official of a lion'i den. Wilh this book al hand il ii ielietid 
that many a Six-AND-Eightpence may be saved; many a rvnng ndresiid ; many a 
right reclaimed ; many a law mil avoided ; and many an evil abated. The nrrk hai 
established ilielf as the standard legal adviser ef all classes, and has also made a refula- 
tienfer ilsilfas a useful book of reference for la'oyeri residing al a dislanet from lam 
libraries, vihe art glad la have at hand a work embodying recent dtcisiens and enattmimts. 

',' Opinions of the Press. 

unptjlt emit "t Rnttii'i L'w written is pliin tiBRuaRC. which iH c» 
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Legal Guide for Pawnbrokers. 

THE PAWNBROKERS', FACTORS' AND MERCHANTS' GUIDE TO- 
the Law of Loans and Pledges. With the SHiuies nnd a Dicest o( Cues, ty 
n C. Fi>LKARi>, Esq.. lioiriiler-al-Law, Fcap. Siro, 3<. 6J. clolh. 

The Law of Contracts. 

Labour Contracts: A Popular Handbook on the Law of Con- 
i.nctsforWorUsandServices. By David Gibbons. Fourth Edition, with Appendir 

of Swuiies by T. F. Uttley, Soliciiof. Fcap. Bvo, 31. 6d. doih. 

The Factory Acts. 

Summary of the Factory and workshop acts asTS-iaDi). 

For ihe Uic of Manudcturers and MBnagf" liy Emile GABiKK and J. M. 
Fells. (Reprinted from ■■FACl-oRV Accounts,") Crovin 8ro, 6d. itned. 




A NEW LIST OF 

WHALE'S SERIES 
RUDIMENTARY JCIENTIFIC WORKS. 

(V "WEALE'S SERIES includes Text- Books on slmosl every branch of Science 
■ad Industry, comprising such sulijecis as Agticullure, Architecture and Building, Civil 
Eosineering, Fine Arts, Mechanics and Mechanical Engineering, Physical and Cheinieal 
Science, and many miscellaneous Treatise!. The whole are constantly undergoing revi- 
■ion, snd new editions, brought up to the latest discoveries in scientific research, are 
consCantly issued, The prices at which they are sold are u low as ihcir excellence ii 
■unied." — Aitteiican Littrary Gaulli. 

" Amongst the literature of tcclmical education, Weale's Series has ever enjoyed 
a high reputation, and the additions being made by Messrs. CROSBY I.ockwuod & Sun 
render the series even more complete, and bring the information upon the several subject* 
down 10 the present time." — MtHing yeumal. 

" Any persons wishing to acquire knowledge cannot do better Ihon look through 
Weale's Series and get all the books tbey require. Tbe Series is. indeed an inexhaui- 
tible mine of literary wealth." — The MetropoUlaii. 

"Weale's Series has become a standard as well as an unrivalled collection ol 
trealues in all branches of art and science," — Public Opinion. 

"The excellence of Weale's Sekies is now so well appreciated thai it would be 
wasiiiig our space to enlarge upon their general usefulness and value.'* — Builder. 

" It is not too much to say that no books have ever proved more popular with or 
more useful to young engineers and others than the excellent treatises comprised m 
Weale's Series," — Enginrir. 

"The volumes of Weale's Series form one of Ihe best collections of elemenl«r7 
technical books in any language.". — Archilttl. 

"A collection of lechiiical manuals which is unrivillcd." — Wfiily Dispaick, _ 



jphilaJJelphta, 1876, 

THE PRIZE MEDAL 

Booka : Rudimentary Scientific, 
"WEALE'S SERIES," Ac. 





CROSBY LOCKWOOD & SON, 

7, STATIONEUS' HALL COURT, LUDGATE HILL, LONDON, 



<N, EC. ^H 




CROSBY LOCKiVOOD 6- SOWS CATALOGUE. 

WEALE'S BUDIHEKTARY SCIENTIFIC SERIES. 

•«• rhe volume of Ihis Seriei ure freely Illusirarcd wilh Wood- 
cals. oi otherai-ise, vhcre requlute. Thruughoui Ihe [oUowing LisI il rnusl 
be ondcTilood Ihal the books are bound in limp ctoih, unlsi Mbcuiiiie 
naled: hitltki vbImwus marktd iiiitk a X may aUt it had itrvngty tafii 
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CIVIL ENGINEERING, etc. 
31. iVELLS AND WELL-SINKING. ByJoHN Geo. Swindell. 

A,R.I.B.A.. and G. R. BvbnelL, C.E. Revised Edition. Wilh a New 
Appendix on ihe Qiuliurs of Wntei. Illustialed. ...... 

■' Solid pfacliial inforoiMJoii, "riiwn in > conctn ud lucid «y!». Tho woik an be nconnnq 
u a lell-boak Tot all lurrcjrDrt, (nJliIKU, Sic.-^lrat ohJ Coal Trai/ti Krvini. 

iS. rJL£ BLASTING AND QUARRYING OF STONE, 

for Building and other Purpom. With Remarki on the Bloming up of 

Bridges. ByGen. SirJ. BUHGOVSE. K.C.B 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES, 

ddcribing the Britannia and Coaway TubuUr Brid^a, With a Sketch of 
Iioo Bridges. &K. By G, Drysdale DeUKBy. C.E. Foutlh Edition 

^^. FOUNDATIONS AND CONCRETE WORKS. With Prac- 

lieal Remarks on Fooiinga, PL-inking, Sand, Concreie, Bilon. Pile-dnving, 
Caissons, and Cofferdams. By E. Dobson. M.R.I. B.A. Seventh Edii ion . 

60. LAND AND ENGINEERING SURVEYING. For 

Students and Practical Use. By T. Baksb, C.E. Fifteenih Edirion, 
revised and correcied by J. R. Young, formerly Professor o( Maihemaiics. 
Belfast College. lUuslraied wilh Plales and DiHgnms 

Bo-. EMBANKING LANDS FROM THE SEA. Wiih Examples 

and Panicutars of Bcmal EmbaakmenU, &c By John Wi<»iHS, F.U.S. . 

St. WATER WORKS, for the Supply of Cities and Towns. With 

a Description of the Principal Geological Formations of England as influencing 
Supplies of Water; and Dewils of Engines and Pumping Machinery for 
nusing Water. By Samuel Hughes. F.G.S., C.E. Enlarged Edition . 

,,7. SUBTERRANEOUS' SURVEYING. Ey Thomas Fen- 

wrcK. Also the Method of Conducting- Subterraneous Surveys without the use 
of the Magnetic Needle, and other modem Improvements. By T. BAKER, C.E. 

„8 CIVIL ENGINEERING IN NORTH AMERICA, A 

Sketch of. By David STtvESsoN, F.R.S.E., *c. Plates and Diagrams. . 
.67 A TREATISE ON THE APPLICATION OF IRON TO 

THE CONSTRUCTION OF BJf/DGES. t/OOFS, ANO OTHRR 
WORKS By Francis Campin. C.E. Fourth Edition .... 
*'Far nunbcn 01 fouriE er>gin«eFf the book it juK the cheap, handy. 6ni guida they wan 
Middhtirn^k Wnklr Nr^l. " K.marUablv awural* and wtll wnHin."-^rJ,M«. 

i^. ROADS AND STREETS (THE CONSTRUCTION OP), 
in Two Pans: 1. The Akt op Constfucting Common Roads, bv H. 
Law. C.E.. Revised by D. Kismeab Clakk, C.E,; If. Recent PRACTICE: 
IneludingPavementi of Stone, Wood. Hud Aspbalte. By D, K, Claiiic.C.E. 

Htnn 10 ateUima, builders, and pioptrty <,wMn geniFally.-— a«iiii-r A'™», 

„,. SANITAR y WORK IN THE SMALLER TO WNS 
AND IN VILLAGES. By Chailm Sl^CO, Assoc. M. tnsl. C.E. Second 
Edition, enlarged 3, 
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_^^^ tt'SALES RUDi.ME.\'7ARy SERIES. 

Civil Engineering, etc., continutd. 

,.a. THE CONSTRUCTION OF GAS WORKS, and ihe Manu- 
facture and Dislribulion of Coal Gu. By S. Hughes. C.K. Re-wii(len by 
William Richards, C.B. Eigbih Edition, with imporiani Addhioiu . s/Sf 
"Wm be of iDBa>K leivio alilisto mmufKiuKn. diiuibuw™, Md comumen,"— /Wrmai. EntuiHr. 

ai3. PJONEER ENGINEERING: A Treatise on ihe Engineering 
Opemtions connected with the Setllemeal of Wule Landi in New CouoliiKS. 
By EDWABDpoBsoji. A.I.C.E. Wiih numeroiis Plaiei. Second Ediilon , ^/St 

a.6, MATERIALS AND CONSTRUCTION: A Theoreiical 

and Proelical TrealJK on (he Stialai. Desigalng. and Ereclion of Workl c( 
Cooilnielion. By Francis CawpIN, C.E. Second Ediucm. carefully reviied. :>/oI 
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»,9. CIVIL ENGINEERING. By Henry Law, M. Inst. CE. 

Including a Treaiise on Hvdkaolic ENorNEEBiNO by G. R. Bubnell. 
M.I. C.E. Sevenih Ediiion, revtjed, with Lakgb Additions oh Rbcunt 
Phacticb byD. KiNNEAB Clabu, M. tmt. C, E. 6r. &/.. dolh boards . 7/fi 

afift IRON BRIDGES OF MODERATE SPAN: Their Con- 

slruciion and Erection. Uy Hamilton Weldon Pendrbd. tate Inspectoiof 
Ironwork lo the Saiford Corporation. Wilh ^o Illuilralions ... . a/o 

»«■ THE DRAINAGE OF LANDS, TOWNS, AND BUILD- 

l.WGS. By G. D, DevpsEV, C.E. Revised, wllh largo Addition* on Recent 
Practice in Drainage Enginoering, by D. KlKNEAR ClaBK, M.l.C.E. Second 
Edition, corrected 4/6 

MECHANICAL ENGINEERING, etc. 

33, CRANES, the Construction of, and other Machinery for Raisbg 

Kcivy Bodies for (he Erection ol Buildings, *c. SyJoSEPH GlvNn, F.R.S. i/S 

34. THE STEAM ENGINE. By Dr. Lahdner. Illustrated . i/s 
STEAM BOILERS: Their Construction and Management, 

By R.Abustkonc. C.E. llhisitaled l/« 

A nuiu of inraimati™ tuiuble tor );egiDnen."— Zlni/i anJ Wiri. 

THE POWER OF WATER, as ajiphed to drive Flour Mills, 

and 10 gi*e motion 10 Turbines and other Hydrostatic Engines. By JOSEPH 
GlVN.v. F.R.S.. Sc. New EdiUon, Illuiirated a/a 

PRACTICAL MECHANISM, and Machine Tools. By T. 

Baker. C. E. With Rcmarkson Tooli and Macliinery. by J. Nasmvth, C,E. a/6 
THE STEAM ENGINE, a Treatise on ihe Mathematical 

Theory of, with Rules and Eiamples for Practical Men. Py T, Bakev, C.E. I/I 

MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines. Floating Docks, Dredging Machines, Bridges, 
Shipbuilding, ft c. ByJ.G. W^^ToN. Fourth Edition, Illustrated . . 3/6J 

IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Girders. By J. AkmOuR, C.E. . a/SJ 

POWER IN MOTION: Horse-power Motion. Toothed-^Vheel 

Gearing, Long and Short Driving Bands, Angular Forces, 4c. By James 

Aruouh. C.E. With 73 Diagrams. Tbird Edition »/ot 

rhe value i>fitiekna»Itd(Eiiiipinedc>i>Dol well be owatim>ted."-W',uc>i>frtl'„U, <:*>-«. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRA WING. By JOHN Maxton, Instructor in Engineering Drawiog, 
Royal Naval College. Greenwich, Sevenih Edition. 300 Plates and Diagrami 3'6I 
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5a CROSBY LOCXtfOOD A- SOVS CATALOGUE. 

Mechanical Engineering, etc., continued. 

,90. STEAM AND THE STEAM ENGINE, ^X:^\\aa»Ty xa& Port- 
able. An Eli-mrimrv Trmli-* on. Being an EnteosiijB of \ht Tirslise on 
Ihe Steam Engine of Mr. J. Sehell. Bj D. K, Clas k, C. E. "Ihifd Edition 3/6t 
" Every euAiLiol part of ihe mbjfct ii tnated ofcompeteDtlTtUid in a popuTaf Mylc." — /nut, 

BOO. FUEL, ITS COMBUSTION AND ECONOMY. Con- 

siidng of an Abridgmenl of " A Trealise on the Combuition of Coal and the 
Pfevrtition of Smoke." By C. W. WtLLIAKS, A.I.C.E. With exiernBre 

a by D. KrN.VEAR C1.ARK. M. Insl. C.E. Thin] Edilion. coirecled 3/6! 
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M. LOCOMOTIVE ENGINES, A Rudimentary Treatise on. 

Bf G. D. DempsEV, C.E. With Urze Additions Tmiing of ifae Mcxiern 
Locomolive, by D. K. Clark, M. Iiui. C.E. With nuniiraiu llliutrauons . jfof 
"A nodct of whdt an ekmeniajy IcdinicaL booii should be," — Atrndtmy. 

I,. THE BOILERMAKER'S ASSISTANT in Drawing, Tcm- 

plaiing, and CalcuUtinK Boiler Work, »c By J. CQUBTN1.Y. Practical Boiler- 
■naker. Edited by D. K. Clash, C.E. Third Edition, revised . . a/o 

" With very Kt^t. carewe hire Eone Ihraugh the > BoilemutLtr'i Auiiuni,* and hire la uytfaai 11 

17. SEWING MACHINERY: Its Construction, History, S:c, 

With full Technical Directions tor Adjusting, Ac, By J. W, Uv«iiHAkT, C. E. alo 



aaj MECHANICAL ENGINEERING. Comprising Metal lurgj-. 

Moulding.Casting.Forging.Toots, Workshop Machinery, Mechanical Manipula- 
tion, Manufsclute of the Sieam Engine, Ac. By FkAnCiS Cahpin, C.E. 
Third Edjiion, Re-written and Enlarged . . . {J asl fuiliihcd. a 

"A ■ninil and lervicuble le>t-b«k, quite up vsanc."—Smi/Jint A'nvi. 

136, DETAILS OF MACHINERY. Comprising Instructions for 

the Ekecution of various Woiki in Iron la the Fitticg-Shop, Foundry, and 

Boiler-Yard, By FRANCIS CAMPIM, C.E 3 

"A uund and piaciiral hnvlboDk fatal) engiicd in the enginccriiiE trades."— AhV^iV Wtrld, 

,37. THE SMITHY AND FORGE, including the Farrier's Art 

and Coach Sniiihing. By W. J. E. Crane. Second Ediaoa, revised . . 3 

"IJs. 'the SHEET-METAL WORKER'S G67Z).£: A Praclical 

Handbook for Tinsmiths. Copprr^milhs, Zincworkers, &c,, with 46 Diagrams 
■nd Working Patlems. By W.]. E.CbAnk. Second Edition, rerised. . t, 



aj, STEAM AND MACHINERY MANAGEMENT: A Guide 

lo the Arrangement and Economical Management of Machinery, with Hints 

on Consttuctian and Selection, By M, Powjs Bale. M.losl.M.E, . , a/6t 

•■Of highprnttical ■ii.\iic."—Ctllitry CitardiaH. 

"Gi>Et the teiuiiiof wide eiperience."— i&jrf'i JlVniiyflAr, 

,54. THE BOILER MAKER'S READY RECKONER, with 

Examples of PnLc'Icnl Geometry and Templatin; fer the Use of Plaieis, Smiths, 
sod Rirele>s. Ey JOHN COOBTNEV. Edited by D, K. CLARK, M.I.CE. 

Second Eilil^on, revised, with Addilioni ^|a 

'.* Net. Ill and 754 in One Vol., katf-boutid. titilUd "THE BotLEHHAXEH's Reaov- 
ReckonEk and ASSISTANT." By ], CottRTNEV and D. K. ClakK, Frici 71. 
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LOCOMOTIVE ENGINE-DRIVING. A Practical Manual 

lor Enginrns in charge of Locomotive Engines, By MICHAEL Rev.vdlds, 

M S.E, Eighth Edition. 31, td. liiiip ; cloth boards 

"We ciD con Adenilyncan mend the book, not only to the pnclical driver, but to everyooc 

,.l"sTATIONARY ENGINE-DRIVING. A Practical ^Tanual 
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lor Enginerrs in charge of Stationary JfngiiHS, By MiCKAEL Revnoi 

M,S.E. Fourth Edition. 31. 6J. limp : cloth boardi 4/^ 

■ulhot ie thoiBuahly acouainli 
y uttliil one (or the da» )br vl 



WEALE-S RUDIMENTARY SERIES. 

MINING, METALLURGY, etc. 
4. MINERALOGY, Riidimenis of. By A. Ramsai 



1 



,17. SUBTERKANEOUS SURVEYING, wiih and without the 

Magneac Needle. By T, FeNwick and T.Bakeb, C.E. Illuslraled . .s 

,jS. ELECTRO-METALLURGY, Practically Treated, ByALEX- 

.. ...... ,>i...__ enlarged and revised. With Addilional 

St Rtcenl Piootises 3 



^ji^.MINING TOOLS, ATLAS of Engravings to Illustrate the 

above, coatoinlng 13s [ llustralions qC Mining Toots, drawn to Scale. 410. . 4/6 
hinubyfhoiiudyofMr.'Moig.n.-'M.nimr"— Cr^flrFjCiufJwB. *" '" '"" 

,76. METALLURGY OE IRON. Containing History of Iron 
Manufacmre.Melhodsof Assay, and Analyses ot Iron Ores. Processes of Manu- 
facture of troQ and Sieel, &c. Br H. BauermaN. F.C.S., A.R.S.M. With 
numerouj lUuiirations. Sixth Edilion, levised and enlarged .... s'ot 

nUHrinl miUai, it itiy fully aod ihorauEhly entered lata."— Slandard. 

180. COAL AND COAL MINING, A Rudimentary Treatise on. 

By the late Sir Wakinoton W.Smvth, M.A,, F.R.S.. *c.. Chief Inspector 
oftbeMinesof lheCro*n, Seventh Edition, revised and enlarged , 3'6t 

105- THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE. CompriEing a Trealiseon Improved Minmg Surveyinj 
and the Valuition of Mining Properties, wiih Ne* Traverse Tables. By W. 
LtNTEBN, Mining and Civil Engineer. Third Ediiion. with an Appendix on 
Magnetic and Angular Surveying, with Records of ihe Peculianiiea of Needle 

Dislurbnncei. With Four Pistes ol Diagrams, Plans, ha 3/6! 

" CoDtaiDimuch vilukble InrDiuiadon. and islhomughly Irutlworthv "—Iivh V Coal Tmdii Kivrm. 

a,.. SLATE AND SLATE QUARRYING.Scxemfiz, Practif.a!, 

and Commereial. By D. C. Dai-IES. F.G.S.. Mining Engineer, Ac. Wlih 
numerous Illustrations and Folding Plates. Third Edition .... 3/ot 

^^A FIRST BOOK OE MINING AND QUARRYING, with 

the Sciences eonnecled therewith, lor Primarv Schoolsand Self [nitmclion. By 
I. H. Collins. F.G.S., Leofurer tothe Miners' Association of Cornwall and 
Devon. Second Edition, with additions 1/6 



ARCHITECTURE, BUILDING, etc. 
ti. ARCHITECTURE— ORDERS— The Orders and 

.Esthetic Principles. ByW. H.Leeds, llluslrated 

,,. ARCHITECTURE— STYLES—TYiK History and De 
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*,• Oroeks and Stvles of Architecture, ia Out Vot., js. 64. 
,8. ARCHITECTURE— DESIGN— ThK Principles of Design in 

Archiiedute, as dedudble from Nature and exemplilird in the Works Of Ihe 
Greek and Gothic Archilecls. By Edw. Lacy GARBbTT. Architect. Illuslraled i 

Tie Ihrit prtctdiHg O^trii i 

•a* T^t ', indicalti Ikal thiii vols, may bt had si. 
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CROSBY LOCK WOOD &■ SON'S CATALOGUE. 



Architecture, Building, etc., continiud. 
M. THE ART OF BUILDING, Rudiments of. General Prin- 
ciples of CoTisituciion. Sirenglh and Use of Maierials, Working Drawings. 

Spec IRi^Hi ions. &c. By Euward Dobson. M.R.1.B.A.,&c s/oS 

" A Eood book far puciiol knowledge, and about the bul la be gbtaioed "— 5>>V<fi'>v A'ne'- 

,1. MASONRY AND STONECUTTING: The Principles of 

Masonic Projeclion and their application to Const niciion. By E. DOBBON, 
M.R.I, B.A aret 

4j. COTTAGE BUILDING. By C Brl'ce Allex. Eleventh 

Ed.,wiltiCbapIer on I£cononiic CottJges for Allolmunis, by E. E. ALLEN. C.E. a/o 

45. LLMES, CEMENTS, MORTARS, CONCRETES, MAS- 
TICS, Pt^STE/f/.va. ire. ByG. R. Bi'KNELL, C.E. Thirteenih Edition 1/6 
57. INARMING AND VENTIIA TION of Domest\c ^nd FMic 

BulldiDgs, Minims, Lighthouses, Ships. He. By Charles TomliNSoK. F.R.S. 3/0 

HI. ARCHES, PIERS, BUTTRESSES, 6-i-..- Experimental 

Essays on tlie Piinciplosof Constniclion in. Bv WlLLtAM Bland . . t/6 

1,6. ACOUSTICS IN RELATION TO ARCHITECTURE 

AND BUILDiNG: The Laws of Sound as applied to the ATrangcmml of 
Bjilitingi. By Professor T. KoGKR SMITH. F.R.LB.A, New Edinon, 
Revised. With numerous Illuslrations , . , . \Jmtf<iMishiJ. 1/6 

,,7. ARCHITECTURAL MODELLING IN PAPER, The An 

of. ByT. A. Richardson, With Illustrationi, engraved by O. JewiTT . 1/6 
"K valuible aid to the pneiice of acchileclural modelUoE."— fxi/a'^r'i WitkSt Ki/ont: 

iiB. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUl'IUS POLLO. In Ten Books. TraosUted from the Utin by 

JoiEPH GwiLT, F.S.A., F.R.A.S. WilhaaPUles 5/0 

N.B.— Thii h Ihl only Edilui* of Vitkuvius frocurabU al a moitralt frict. 

,30. GRECIAN ARCHITECTURE, An Inquiry into the Prin- 
ciples of Beauty in ; wlih an Hisioricnl View of the Rise and Progress of the 

An in Greece. By the Eabl OF AeeRDEE.v i/o 

",* Tkt nua frtctdiHg iVerks in Oni kaiidsome (W., *al/ iaaad, tKlilli-i " AvctEsr 
ARCHITECTllllE,"/r(«6i. 

tja. DWELLING-HOUSES, The Ereclion of. Illustrated by a 

Perspective View, PLins, ElevRlions, and Sections of a Pair of Viltas, with 
■he Speci Hail ion. Quantities, and Esiimales. By S. H. Brooks. Archiieci . a/6t 
is6. QUANTITIES AND MEASUREMENTS, in Bricklayere', 

Masons', Platieren'. Plumbera', Pointers', PAperhongen'. Gilders', Smltbi', 
Carpemen' and Joiners' Work. By A. C. BEATON, Surveyor . , ,1/6 
" Thi. boob it indiiiMouble to builder, and iKeir quaolily cl>rki,"— £i,f/»4 Kticiamk. 

,75. LOCA'tl'OOD'S BUILDER'S PRICE BOOK FOR 1896. 

A Comprehensive Handbook al the Laiesl Prices and Data for Builde's. 
Aichilco'i. Engineei*, nnd Contracots, Re-ton si rucied, Re-wiiiten, and 
greatly EnUrged. By Francis T. W, Millck, A.R.I, B.A. 7oopages. . t'o 
,81 CARPENTRY AND JOINERY— Tnz Elementary Prin- 
ciples o^ Carpentrv. Chiefly conipnteil from the Ptonrfaid Work of 
Thomas Tredgolo, C.E. With Additions, and a TRKATISE ON 
JOINERY by E. W. Tarn. M.A. Fifth Edition, Revised and Emended , sflj 

,Bj«. CARPENTRY AND JOINER K ATLAS of 3S Plates to 

accompany and illusiraie the foregoing book. W'ilb Descriptive Letterpress. 4I0 6/0 
"TheK l»a volume! form acoiniilete ireonry of carpentry and joiaeiy, aed ihmiM be in the haixli 

,85. THE COAfPLETE MEASURER; setting forth ihe Measure- 
meat of Boanti, niasa, Timber and Sione. By R. HoRlon. Fifth EdilloD . 4/0 
•.* Tkt alwi, ilron^lj, batmd tn tl'ilhtr, frill y. 

1I7. HINTS TO YOUNG ARCHITECTS. By George Wicht- 

wif:((. ArchHe'i, Author of " The IWace of Architeciure." *c., «c. Fifth 
Edi'ion. revised and enla'ged by G. Hi;sKissoH Ciiit.i.JM;MC. Architect. 3/6t 



WEALE'S RUDIMENTARY SERIES, 



H 



Architecture, Building, etc., continued. 
.88 HOUSE PAINTING, GRAINING, MARBLING, AND 

SIGN Ifff/y/A-U.- WUhaCodTMof Elemeniary Drawing, and ttColleciion 
ol Useful ReoelpH. ByELLlB A. DavcdsoN, Sixth Ed i lion. Coloured Pklea 5/0 
*,* ThM aiffoi ia chIK iaards, itnmgl) hauBd, fa. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

General Princtples of Bricklaying; Arch Drawing, Cut Ling, and Setting; 
Pointing; Paving. Tiling, ac. By ADAM Hammonr. Wiih 68 Woodcuis .!« 
" The young hnctliyei will find il infimielv viluiMe 10 \,m."-GUlt'V> Hfala. 

.91. PLUMBING : A Text-Book to the Practice of the Art or 

Crali of ihe Plutnbet. With Chsplers upon House DtaioaRe and Venlilalion. 
BfWu.PATON Bi;CHAN, R. P., SaoiUrj Engineer. & xlb Ediuon, revised and 
enlarged, with 380 lllu'iralioM .3/6! 

,93. THE TIMBER IMPORTER'S. TIMBER MERCHANT'S, 

AND BUILDER'S STANDARD GUIDE. By R. E. GhAMdv . . a^o 

ao6. A BOOK ON BUILDING, Civil and EaUsiasHcal. By Sir 
Edmi'nd Beckett, BarL, LL.D.. Q.C.. F.R AS.. Author of "Clocks and 
Warchei and Bells," &c. Second Edilioti. enlarged 4/e} 

a»6. THE JOINTS MADE AND USED BY BUILDERS. 

By WyViLL]. ChbISTV, Architeci. With 160 Woodcuis 3/0I 

aaB. THE CONSTRUCTION OF ROOFS, OF WOOD AND 
IRON : Deduced chieHy from the Works of Rotuion. Tredgold, and Humber. 
By E.WvNDHAM Tahn, M. A., Architect. Second EdiUon, revised . .1/6 
" Mr. Tim i> u Ihorauihly muter of hii i.ut]iEct. ihit ulihoiiih iht Initiw 11 founded on the woriii 
afatbiH. be luu given il ■ Jiumct value of hiio-n. Ii *ill be fuuud viluihle by all tmias.a."—BuiUtr. 

ag. ELEMENTARY DECORATION: As applied to Dwelling 

Houses, &c. By Umes W. f acky. Illustrated a/o 

aS7. PRACTICAL HOUSE DECORATION. A Guide to the 

Art ol Ornamental Paiiiiing, the Arrangemrni of Colnurs in Apanmenu, acd 
the Principles of Decomlive DcsiRn. By James W, Facf.v . . . . a/S 
•,* Nai.iigaiii/ as7 in Out kainiiomt t'l/I., iial/-l-iiiind,iHtilltiS- HOUGB DECORA- 
TION, Elementary and PiiACTicAi.,'*/r<f( 51. 
030, A PRACTICAL TREATISE ON HANDRAILING; 
Showing New and Simple Methodj, By Geo. CfiLLrNcs. Second Edition. 
Rensed, including a TREATISE OV STAIRBUILDING. With Plates . a/fl 

347. BUILDING ESTATES: A Treatise on the Development, 

Sale, Purchase, and MaiULgenient of Building Land, By F. Maitlanu. 
Second Edition, revised afo 

"Tbii book Ihould undDubledly be added ID the library of cv<ry profcuional HUB dEilioK Wllb 

3^%. PORTLAND CEMENT FOR USERS. By Henry Faija, 

A.M. lnsi.C.E. Third Edition, Corrcclfd . . __. . , a/o 

a5x BRICKWORK : A Practical Treatise, embodying the General 

and Higher Principles of Bricklaying, Cutting and Setting ; with the Applica- 
tion of Geometry to Roof Tiling. *c. By ?. Walker . . . . . i/S 

a59. GAS FITTING : A Practical Handbook. By John Black. 

Second Edition, Enlarged, With 130 [llustrations b/6( 

"CoDUini all ihc TC<|ii;ii» mforn.iion fat the luccei^iul Ailing of houMi vrliha mKniee, fte. 
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■56 CKOSBY LOCA'WOOD &• SON'S CATALOGUE, 

Architecture, Building, etc., continued. 
,3. [THE PRACTICAL BRICK AND TILE BOOK. Com- 

iBg.J prising; Brick *nd Tile Making, by E. DobsoM, A.I.C.E.; Practical 
«Sa. Bricklaying, by A. Haumond; Bkickwobk. by F.Walkek, 550 pp. 

^ wlih 370 lUusi rations, siiongly half-bound 1 

ass. CIRCULAR WORK IN CARI-ENTR Y AND /OINER Y. 

A PraciicAl Treatise on Circular Work ol Single and Double Cutvaiure. Br 

tJEORGE CoLLlNcs. Second Edition 9 

" Chup in pri«, cleu in definiiion, ind pnctical in the ciaiDplu lelKtetl."— i^o^^c. 

b6i, shoring, and Its Application : A Handbook for ihe Use of 

Sludenn. By George H, Blagrove. With 3t tllustiHtions 



i/fr 



,65. THE ART OF PRACTICAL BRICK CUTTING AND 

SETTING. By Adam Hammomd. With 90 Engraumes . . .1/6 

167. THE SCIENCE OR BUILDING: An Elementary Trea- 

Lond. Third Edition, revised and onlarBed , ' . '. . . '. ' '. iKt 

r},. VENTILATION: A Text Book 10 ihe Practice of the Art of 
Venlilatirg Bmldinps. By W. P. Buckan, R. P.. Author o( " Pluinbing," 
4c. With 170 llluslmtior* j/6l 

27J. ROOE CARPENTRY; Practical Lessons in the Framing of 

Wood Rood. For Ihe Use of Working CArpenlars. By GEO. Collings, Aatbor 
of " Handrailing aod Stairbuilding," &c i/- 

2,3. THE PRACTICAL PLASTERER: A Compendium of Plain 

knd Omameolal Plaster Work. "- " 



L 



SHIPBUILDING, NAVIGATION, etc. 
;,. NAVAL ARCHITECTURE: An Exposition of the Elemen- 
tary Principles, ByjAUES Peake, H.M. Dockyard, Porismouth . . 3/6^ 

53-. SHIPSFOR OCEAN AND RIVER SER VICE, Elementary 

and Practical PrincipteofiheConstruclionof. By Hakos A.SohmebfeldT. 1/6 

^".AN ATLAS OF ENGRAVINGS to Illustrate the above. 

Twelve large folding Plates. Koyal 410. cloth 7/6 

54. MASTING, MAST-MAKING, AND RIGGING OF 

SHIPS. Also Tables ol Spars. Rigging, Blocks : Chain, Wire, and Hemp 
Ropes. &c.. felative to every i:laxs of vessels. By Robert Kippikc. N.A. >/• 
S^rlKON SHIP-BUILDING, Wiih Practical Examples and 

Delaiti. By John Grantham. Fiflh Edition 4/D 

55. THE SAILOR'S SEA BOOK; A Rudimentary Treatise on 

Navigation. By James Greenwood, B.A. With numPTom Woodcnti 

and Coloured Plates. New and enlarged Edition. By W. H, RoeSEK . «/6t 

5S *PRACTICA*L Na'vTg'aT10n''qo'^^^^% of TheSailor's 
(t Sea-Book, by Jakes Gkeknwood and W. H. Rossbb; logeiher wiih 

•Of. Mathematical iind Nautical Tables (or the Working of (he l^blems. liy 

Hbnrv t^w. C.E.. and Prof, J. R. YOUKG. Half-bound in leather . tlt> 

will bg wm IB ibi l>tuvy of alieoit ctcit ihip at yachl aOdit."— ^mCj YmcMtKf ilaftiimi. 

80, MARINE ENGINES AND STEAM VESSELS. By 
R. MtiRKAT. C.E. Eighth Edition. ihwougUy Revised, with Additions by 
the Author and bv GEORGE CarI-ISLB, C.E tJ6t 

S3>u. ThTeORMS Of"sHIPs'^Nd"b oats' By w'^bTand. 

Sev«Blh Edition, revised, wiih DUiueKius Illustrations and Models . . 1/6 

». NAVIGATION AND NAUTICAL ASTRONOMY, in 

Theory and Practice. By Ptof, J. R. YOCNC. New Edition, tlhistraled . fl/C 
~ A t*rr c«iJ(i*. iliurDuch. utd luadil aunaal f« ll>* yaumg mtrigtnr."~-Oiim-*lr^. 

,06. SHIPS' ANCHORS, a Treatise on. By George Cotseu- ,/« 
1,- SAILS AND SAIL-MAKING. With Dratighiinfr, and the 

Centre of ZRorl of ihe Saili. AIm. Weights and Slmof Ropes: Mastiog. 
Higglng. andSaitsof SieaaiVMsels. Ac. Bt RoaiaT Kippoc. N.A. . i/ef 
,«. THE ENGINEER'S GUIDE TO THE ROYAL AND 
UEKCA.VTftl' XAf/FS. By ■ Practical E-iotvEER. Rnised by 
D. K. M C.** tHY, law of Ihe Ordnance Siirvry Oftce, SiHUhampton . . a/fr 



■ar n* : imJuMu I* 
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IVEALE'S RUDIMENTARY SERIES. 

AGRICULTURE, GARDENING, etc. 
6.V A COMPLETE READY RECKONER FOR THE AD- 
MEASUREMENT OP LAND. &-i. By A. Abman. Tbird Edilion, 

revised and extended by C. NONRIS, gmveyor, Valuer, &c. . . . . i 
'"A very UMfulbemkloall who Save l»nd lo mcisare."—Mari Lanr Ej^st. 

111. MILLER'S, CORN MERCHANT'S, AND FARMER'S 

READY RECKONER. Second Edilion, reviied. wilh a Price Liil of 

Modern Flour Mill Machioety, by W. S. HuTTON. <J.E a 

" Will provr an inditpenubk iw^< Htifaffi*. Nothing hmt been iparcd lo nalie the booh coippleic'. 

140. SOILS, MANURES, AND CROPS. (Vol. I. Outlines or 

Modern FABUtNc.) By R. Scott burn. Woodcuia 1 

14,. FARMING AND FARMING ECONOMY, Historical and 

Praclical. (Vol, II. OUTLINES Ot MOOGHN Farmiko.) By R. ScoTT Burn. 3/0 I 









•ubjeci 



I 



br».,."-C.(r Pr., 

14.. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. III. 

Outlines OF Modern Farming.) By B. Scott Bubn. Woodcuis. , 9 
"Theaulbar'>gTii>pDrhiiiubi«lis Ihorough, and hit grouping of ficucaccuve. . . . Wcci 

145. DAIRY, PIGS, AND POULTRY. (Vol. IV. Outlines of 

MoriERN Farmi.ng.) By R. Scott Burn. Woodcuis . . . . s 



b*u AudHHiiiet." — LondoK Revieio. 

146. UTILIZATION OF 



SEWAGE, IRRIGATION, AND 

RECLAMA 7 ION OF WASTE LAND. (Vol. V. OUTUNES OF MODERN 
Fabminc) By R. Scott BUBN. Woodcuts 



XTAOUTLINES OF MODERN FARMING. By R. Scott 

ija L Burn. Author of "Landed Eilales Management," "Farm Managcmenl," 
,n 1 and Editor of "The Complete Giaiier." Coniistirg of the above Five 
146. 1 Volumes io One, 1,150 pp., profusely Itlustraled, half-bound . . . la 

thisain he huniccrcded to a degree which CBiiileshim to much credit." — Monung Aiivttittrr. 

" Ho (uiner ihould be without il.'—BaMiury CuarJiaK, 

177. FRUIT TREES, The Scientific and Profitable Culture of. 

From the French of M. Du Breuil. Fourth Edition, carefully Revised by 

Gbobgk Glesnt. With 1B7 Woodcuis 3/6JtI 

"The book teache> how I? piune and liain fjiiil tceei to petrection. "-/'»/<'. 

199, SHEEP: The History, Structure, Economy, and Diseases of. 

By W. C. Spooneh, M.R.V.C »c. Filih Edilion, vrith fine Engravings, 

incltiding Specimens of New and tmproved Breeds. 366 pp S/tif 1 

"Thehookitdeaidedly the but of the kind in o\u 'litBiuatt."~S^alim*it. 

Boi. KITCHEN GARDENING MADE EASY. Showing the 

best means of Cultivating cver7 kntmn Vegetable and Herb, »c., with direc- 
lions for management all the year round. ByGEO. M. P. Gi.ENNy. IlluslTBled tifltm 
"This book will be found Iniilworthy and ut.t\xi\."—liQrtit Brilitk A^tutntriit. 

ao7. OUTLINES OF FARM MANAGEMENT. Treating of 

the General Work ot the Farm r Stock ; Contract Work ; Labour, «c. By 
R. Scott Burn, Author of ■'Outlines of Modem Fanning," *c. . . . a; 
"The book ii eminenily praciiciL and nay be itudied withadvoniageby beginneninagHcullui^.l 
while il connini hinli which will be useful to old and lucceuful fannen."— .Tc'inia*. 

ao8. OUTLINES OF LANDED ESTATES MANAGEMENT: 

TreatinB of the Varietiei of Lands. Methods of Farming, the Setiing-oul of 
Farms, &c. ; Roads, Feaoes. Gales, Irrigation, Drainage, &c. By R. S. Bt;KN. a/6t 
outline of the dutiei appertaiaiog to the manageaeiit of landed 
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S8 CROSBY LOCKiVOOD fr SON S CATALOGUE. 

AEricultiire. Gardening, etc., eontinutd. 
309, THE TREE PLANTER AND PLANT PROPAGATOR : 



"The in 



nunieroiu lUuiiratioDS of Grafling, Layering, Budding. Ini| 

- "-- "- By S.Wood, Aulhor of "Good Gardening," *c. . . b/o 



inughTf pn 






aio. THE TREE FRUNER: Being a Practical Manual on the 

Ptiuing ol Fruit Treo. including also iheif TnmiDg and Renoviiion, al'O 
titauog ol the Pruning of Shnibi, Qimben and Flowerinjt PlanH. Wiih 
numn-ous Ittuslralioni, B; SAUUkL Wood, Autborof "Good aardeaing,"£c. l 

" A uiefuE book, written by one who hat hid ^rcat expenence."— ^d*^t £4fK Exprist- 

*,• Nm. aag6'3ia''l On* Vai., kaadiamtly katf-baund, inlillid "THE Tkie 
Pl^NTEH, PROPAGATDB ANO PRUNEH." By SAMUKL WoOD, /■>!« JI. 6rf. 

aiB, rZffi /^^K ANB STRAW MEASURER: New Tables 

for the Use of AuCioneers. Valoen, Faimen, Hay mid Siraw Dealers, &c., 
implete CdlculaiOT and Ready Reckoner. By JoKM Steeue 



laDdboDlc. 






CDoductcd." — LmtJ A£ft 

J3I. r/Vi" ART OF GRAFTING AND BUDDING. By 

Charles Baltet. Wiih Illuilraiiom j/6; 

"The one lUndiid work OQlhii lubjeeL"— ^ufiMU. 

aja. COTTAGE GARDENING: or, Flowers, Fruits, and Vege- 
iablestorSmaliGardens. By E.Hobday i/6 

" Definite initnictiont at to the cultivation of tmall jartlfni." — Seelsmait^ 
•■ Cc£L4uu much uefgl infoniulioa at a uoaU charge." — Gimgffm HtraU, 

333. GARDEN RECEIPTS. Edited by Charles W. Quin. ,/s 

.. . _=__. .__. 1 1> — : r.i._ -riocipjj tectipB n«d«l by gardenen.'"- " 



ill and budy be 



i good deal of 



B34. MARKET AND KITCHEN GARDENING. By C. W. 

SHAW, late Editor of "Gardening Illuslraled" 3 

'■ The moil valuable umpendium arkiii:her> iiut mirkefiirderi woth published."— ^dnoc. 

: ,39. DRAINING AND EMBANKING. A Practical Treatise. 

By JOHS Scott, late Professor of Acriculiure and Rural Ecoaotny al Ibe 

Royal Agricultural College, Cirenctsler. WithbS lliustrationl. . . .1 






—Land Attn ft Ktit 

3+0. IRRIGATION AND WATER SUPPLY: A Practical Trea- 

lise on Wilier Meadows. Sewage tirlgalion, Warping, &,<:. ; on the CoDilruc- 

lioa or Wells, Ponds and Reservoira, &c. By Prof. J.Scorr, With 34 I Uuits. i/G 

" A TaluabI* and indiipenMlbii booli for lb* eiUIe IBaoater and I'nt'."—F<tr,stry. 
"Well vorth aeiiudy of all famen and laaded propr>eion."-£*i/4A'>v AVu'i. 

a^,. FARM ROADS, FENCES, AND GATES: A Practical 

Treatise on Ibe Roads, Tramways, and Waterways o( the Faim : tlie Prin- 
ciples of Enclosures; and the diRerenl kinds of Fences, Gala, and Suls. 
By Profe*!or John Scott. Willi 75 lUustiaiioni 1/6 

343. FARM BUILDINGS. A Practical Treatise on the Buildings 
necessary lor various kinds of farms, their Arrangemeni and Const rue lion, 
with Plans and Eatimates, By Prof. John Scott. With loj Illusliaiions . a/o 

-■ Nd one *ho it ealleil upon to dciiia farni'buildinga can aHunJ to be withoui ihii wotk."— AxiiUW. 

■' l*bl» book OUf til 10 bo in the handl of trtrf tandownet and aieqt."-Ai^ Ckr^TKiiU. 



««■ 



BARN IMPLEMENTS AND MACHINES. Treating of 

tbe Application of Power 10 (he Operations of Agrlculitire ; and of Ih« 
vanoui Machines ujed in tbe Tbreshine-barn. In the Stock-yard, Dairy, *c. 
By Professor |OHN StoTT. With i»3 111 uslralions 3 



WEALE-S RUDH^BNTARY SERIES. 

Agriculture, Gardening, etc., aniinued. 

a44- FIELD IMPLEAfENTS AND MACHINES: With Prin- 
ciples and Drtails of ConBtniclion and Points of Exctlletiee, their Manage- 
menl. »e. By Prof. John Scott. With 138 llluslralioni . . , . : 

S4S. AGRICULTURAL SURVEYING: A Treatise on Land 

Suireying, Lpvelling. and Beilmg.oui : with Direciions for Valuing and Re- 
porting an Farms and Ealnles. By Prof, J. Scorr. Wiib 6a lirusicalioni 1, 

oVhyFARM ENGINEERING: By Professor John Scorr. Com- 
'° ! pristngihe above Seven Volumes in One, i.iiopaires, and over &» llluslratloiis. 
24S;J Half.bourd . . . . . .■.■'■ 

aso. MEAT PRODUCTION: A Manual for Producers, Distribu- 

toB, and Connimers of Butchers' Meal. B^ John Ewakt. . . .a, 

a66. BOOK-KEEPING FOR "eARMERS AND ESTATE 

OWNERS. A Practical Treatise, preseoting, in Three Plans, a System 
adapted for all classes of Farms. By ].ii, Woouhan, Charleiea Accouataut. 

Third Edition, revised a, 

* ,* TAi tiiiTVi it ehlh hards, ilnngly ifattd. y. 6d. 

ulhac'i eumplct being clear and eipUi.-il, aiul hit eaplaDatiani lull and acciimx."—LiM SI-Kt y.li-H 

MATHEMATICS, ARITHMETIC, etc. 
sa. MATHEMATICAL INSTRUMENTS, a Treatise on ; Their 

Const raci ion, Adjustment, Testing, and Use concisely Enplnined, By J. F. 
Heather, M.A., of the Royal MiUtarv Academy. Woolwich, FouMeenlh 
Edition, Revised, with Additions, by A. t. Walmiblev, M.I.C.E., Fellow o( 
the Surveyors' Insliimion. Original Edition, in i vol,. Illustrated . .3, 

%• In ordtriKr thi aime. bitari/ul la say •• OrigiHaJ Editieii," erjfnt t\i numStr in 
Ikt SiriU (33) , In diilingtiiik it/nrm Iki EnUrgid Edition in 3 vols. fAai.iSB-g-joJ. 

76. DESCRIPTIVE GEQMETR Y, an Elementary Treatise on ; 

wilhaTheoiy of Shadows and of Perspective, entracled from the French of 
G. MoNGE. To which is added a Description of the Principles and Practice 
oflsomeirical Projeclion. By J. F. Heatheb, M.A. With 14 Plates . 3 

I. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geomctricol Con- 
ainictlon of the Ground. By J. F. Heather, M.A. With 315 Woodcuts .3 

I. COMMERCIAL BOOK -KEEPING. Wiih Commercial 
Phrases and Fomis In English, French, Italian, and Grrman. By JAM£5 
Haddoh, M.A., formerly Mathematical Master, King's College School . i 

^ ARITHME'I IC, a Rudimentary Treatise on : with full Expla- 

n.ilions of its Theoretical Principles, and numerous Examples for Practice. 
For the Use o( Schools and for Self- In struct I on. By J. R. VoUNG, Inte 
Professor of Mathematiu in Belfast College. Eleventh Edition . i 

^•'. A KEY TO THE ABOVE. By J. R. Young . . .1 
5. EQUATIONAL ARITHMETIC, applied to Questions of 



Int 






'Tables by which all Calculations may be greatly facilitated. By W. HiPsLEV. s 

. ALGEBRA, the Elements of. By James Haddon, M.A., 

formerly Mathematical Master of King's College School. With Appendix, 
containing Miscellaneous Investigations, and a collection of Problems . s 

■,'.A KEY AND COMPANWh TO THE ABOVE. An 

extensive repository of Solved Examples and Problems in Illustration of tbe 
various Expedients necessary in Algebraical Operations. By]. R. YOUNC. 

EUCLID, The Elements or: with many Additional Proposi- 
tions and Explanatory Notes ; to which is prefixed an Inlroductoty Essuy on 
Logic, By Henbt Law, C.E. 



EtJCUD. The First Threi 



^ aim aferaltJy. t 



'y it had strongly ieuHd a 6a. eilrt 



6o CROSBY LOCKWOOD &• SON'S CATALOGUE. 

Mathematics, Arithmetic, etc., continued. 
90. ANALYTICAL GEOMETRY AND CONIC 5£C- 

r/(^A'5. a Rudlmenlar7 Trenlise on. ByjAURS Hann. A New Edilion, 

re-wriilen and enlaigcd by Professor J. k.YOuNC s/OJ 

"Thi »lbDr'iicylei> eicHdiDKlT clear and limplr, and Ihc (nok iiiiell idapttd In [Ik bcsimKr 

9,, PLANE TRIGONOMETRY, the Elements of. By James 

Hann, farmErly Malhemalical Master of Kiog's College. London . . 1/6 

ga. SPHERICAL TRIGONOMETRY, the Elements of. By 

JauesHanh. Revised by Charles H. Dowlcnc, C.E. . . . . i> 
V Or teilA " Tit Elimmls 0/ Plant Trigonomtlry." in 0*t t'olwmi, as. 6rf. 

93. MENSURATION AND MEASURING, for Students and 

Practical Use. Wilh ihe Mensuralion and Levelling of Land for ihe purposes 

ol Modem Erginwring. ByT. Bakek, C.E. New Ed, by E. Nugent, C,E, 1/6 



i<». INTEGRAL CALCULUS. By Homersham Cox, B.A. . , 
,36 ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

loxliuclion. Ry James Haddon, M.A. Revised by AbuaHAH Akhan . i 

,37. A KEY TO THE ABOVE. By A, Arman . . . . . 

168. BHA WING AND MEASURING INSTRUMENTS. In- 
cluding— L Inslruments employed in Geometrical and Mechanical Drawing, 
and in Ibe Conslruclion. Copying, and Measurement of Maps and PUdl 
n. Inltrumenls used for the purposes of Accurate Measuremenl, and for 
Arilhmclical Compulations. By J. F. Hkatheb, M.A I 



169. OPTICAL INSTRUMENTS. Including (more especially) 

Telescopes, Microscopes, and Appatulus for producing copies of Maps and 
Plansby Pboiography. By J. F. HeATHCR, M.A. Illustrated . . ,1 
" Aa eiicetleal aaaft."~Briti,k JnmaUf Fktl^rafk,. 

170. SURVEYING 6- ASTRONOMICAL INSTRUMENTS. 

Including— I. Inslrumenis used for Deleminlng Ihe Ceomeliioil Features (»f 
a portion of Ground. II. Inslruments employed in Aslionomical Observa- 
tions. ByJ. F. Heather. M.A. lllustraied i 

•,• Tkt ahov* Ihrti volamis form an miargtmlHt ef IMi .Authors original wert, 
•■ MalitmjIifJl Inifmmtali" .■ frill V. fSti.Va. ^tiMlkiSiriri.J 

MATHEMATICAL INSTRUMENTS: Their Constniction, 

Adjustmenl. Testing and Use. Comprising Drawing. Mea>U'in|f< Optica), 
Surveying, and .^Mronomical Instruments. By J. F. Heather, M A. 
Eularged Edition, for the most pan entirely re-wri(len. The Tnree Part* 

as Mwve, in One thick Volume 4/fit 1 

" An iihiiKiivi InitiK. beUnpnc to ike irEll-lmawn Wu1>'< Rer». Mr. H«t)>et'> eipeiw 
veil quiliAu him fcr lh« Uik be hu »ably lullilLed."— £,iri*>m^iV'^^''''^"V '^•••ui- 

,.9. THE SLIDE RULE, AND HOW TO USE IT. Con- 

l^nlng full, easy, and ^mple Instructions lo perform all Rutiness Calealalioos 
with unc»mp1ed rapidity and aceuracr. By Charles Hoakk, C.E. Wilh 
a Slide Rule, in tuck of cover. Fillh Edition S/SlJ 

,g6. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ,' with Tables of Logarithas for the more Difficuli Computations of 
tntercat. Discount. Annulliei, Ac. tn all Iheir Applicalioni and Uies for Mer- 
cantile and Stale Purposrs. Py Fgi>0* Tkoxan, oI ih: SoclftC CrMil 
MubiUer, Parli. Fouilh Edition, carefully revised and corrected . , 4 
" A MTTP'"'*'!"'"^.''^'^ ""'>"'«■■ wTTHBurkiMe tomm.odo'hn •ubjeci."— Prolai 
A it UjaoAN, " W» ncooiiHnd it » tkt bmki «( aciiunn and »<so'inantt.'—jt ittm^um. 

1^ Tit ', imdnitlu l»JI tttit vli. may tt kad tfrtm^y tintnt al id. €*lra. 



WEALE'S RUDIMENTARY SERIES. 

\ Mathematics, Arithmetic, etc., continued. 

199. THE COMPENDIOUS CALCULATOR (InttiUkt Cakt- 

' ' '. Easy and Concise Methods of Performiag Ihe vkhout Mtli- 



amMmltaui 



melicitl Operations required in Commercial and Business TranjacUoai 
logaber witb Uteful Tablex, &c. By Danibi. O'GohUAh. TwcBtr-actenlh 

Ediuoa, care[ulI|F levised by C. NoKKis •/& 

*,' TAt aievt tlnngly ktlf~bmnd, frict 31. dd. 
be difficull \o ejn^ECFHEe Ihc uKfulnesi of ihU book to tfircrrooe finfA^cd ja 



\ 






—Knrwir^: 



S04. MATHEMATICAL TABLES, for Trigonometrical, Astro- 

nomical, and Nauiicil Calculations ; lo wbich is prefixed a Treatiae on 
Lopinilims. By H. LAW, C.E. Toaelher with a S*nesof Tablis for N«ti- 
gation and Nautical Asli^nomy. By Profenor J. R. Youkg. New Edillon ^i^i 

•04.' LOGARITHMS. With Mathematical Tables for Trigonome. 

tncal, Astronomical , and Nautical Calculations. By Kenhy Law, C.E, 
Revised Edition. iFomiing pan of Ibe above work.) 3/0 

«,. MEASURES, WEIGHTS, AND MONEYS OF ALL 

NATIONS, and an Analysis of the Chrislian, Hebrew, and Mahomeuu 
Calendars. By W. S. B. WooLhoUsk. F.R.A.S., F.S.S. Seventh Edition. «,'6; 

B,7. A TREATISE ON MATHEMATICS, as applied to the 

Constructive Arts. By FkANcIS Caupin, C.E., 4c. Second Edition . . j 
" ShouM tie in the hudi of (vciyone coBiiected with buildinf ^a^UMataar-BmiUt^i Wilt 

PHYSICAL SCIENCE, NATURAL PHILOSOPHY, etc. 

,, C/r£J^/57'^r,fortheUseorBeginners. By Prof.GEO. Fownes. 

F.R.S. With an Appendix on the Application of Che.nistty to Agticullure. 

3. NATURAL PHILOSOPHY, lor the Use of Beginners, 

ByCHARLES TOMLINSON, F.R.S 1/^1 

«. MECHANICS : Being a concise Exposition of the General 

Principles of Mechanical Science, and Iheir A pplicalions. By CHARLES 

ToMLiNSON, F.B.S r 

7. ELECTRICITY; showing the General Principles of Electri- 
cal Science, and the Purposes to which it bas been applied, BySirW.SKOW 
HARfitS, F,R.S.,&c. WilhcansiderableAddillonsbv K.Sabine, C.E..F.S,A. l/t] 

7». GALVANISM. By Sir W, Snow Harris. New Edition, 

revised, with considerable Additions, by RoBEIT SABINE, C.E. . . .1, 

B. MAGNETISM. By Sir W. Snow Harris. New Edition, 

revised and enlarged by H. M, NOAD. Ph.D. With 165 Woodculi . . 3 
"The beil popular eipiniliaii of mirieDsm. its intricUf rebtioniud complicaiiui (ITmU. * 
which lire are acquainted. "—J'£*w/il«'rfC*n>MiV/*. 

„. THE ELECTRIC TELEGRAPH: its Histor^-and Progress ; 

with Descriptions of some of the Apparatus. By R, Sabine, C.E. , F.S.A,, 8c. 3 

la, PNEUMA71CS, including Acoustics and the Phenomena of 

Wind Currents, for the Use of Beginners. By CHARLES ToMUNSciN, F.R.S, 
Fourth Edition, enhirged. Illustrated t 

7a, MANUAL OF THE MOLLUSCA: A Treatise on Recent 

and Fossil Shells. By Dr. S. P.WoociWAkD, A.1..S. With Appendii by 
Ralph Tate, A.L.S., F.G.S. Witb numerDua Plalei and 300 woodcuts. 

ctolb boards, gilt 7/S 

■^AWorehouMor concl.Qlogical and gwloeical informaiion."— /^aiftiift*.'i .TruiK^fjKiW. 

g6. ASTRONOMY. Bythe late Rev. Robert Main, M.A.,F.R.S„ 

formerly Radcliffe Observer at Oxford. Third Edition, revised and correoled 
to the Present Time, by William Thymnb Lvss. B.A., F.R.A.S. . . a/o 
"AMund and umpteireadse, very carefully edited, and acapitBlbooLfbrfbegiQDerfl."—jrf»w/#i^4 

^, STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a tlear development of Hydroslaticj, Hydrodynamics, and 
Central Forces. By T. Baker. C.E. Fourth Edilion 
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6i CROSBY LOCKWQOD A- SON'S CATALOGUE. 

Physical Science, Natural Philosophy, etc., coaliHtud. 

,7j. PHYSICAL (;£0Z0£;i',partIyb3sedon Major-General Port- 
lock s-'Rudimems of Gfoiogy.' ByRALPHTATE.A.Li.. Ac Woodcuts, a 



173, GEOLOGY, Physical and Historical. Consisting of 

4 "PhiisicalGwiloBy." which sell forth Ihe Leading Principles o( the Science ; 

174. and " Hiiiorica] Geology." whicb CtslIi odhe Mineral and Organic CiMidiiioiit 
of the Evih si each socoeaive epo«h. By RALPH TaTE, F.G,5., Sc, Ac. 
With ajo IlIiultBlioni */*J 

"The flllnclt of ihe nuRiir huelmiltd ihetwak into a manual. Ill infonBIIion a eih*u«in ud 
■ill urnigtcl, to Ihat %s<l >ubjei:[ may be opened ufwil ai iiaix"—St)ail Br^rd CkrtKiill. 

.83. ANIMAL PHYSICS, Handbook of. By Dionvsius Lard- 

184. NER.D.C-L. With 530 lllutlrations. In One Vol, 1739 pages),cloth boards. 7;6. 
•,• Sold aU in Two Parii. ai follaai .— 

, Port I., Chapters r. -VII. . .4/0 

Part II..ChapieKVllI,-XVin. . 3;o- 
"TbiiboDk ccnCaini* (reat deal raoR Ihu an intrgdnclion lohaman aaiiomy. In llwill bcfouBd 
IBeeltrnmiHofconipmiiw anaioniy. aeomplcie tcenite on iheruadioiuarihe body, and ■ " 

369. LIGHT: An Introduction to the Science of Optics. Designed 

for Ihe Use of Sludents of Archilcclure. Engineering, and other Applied 
Sciencei. By E. Wvnouau Tar.n. M.A.. ADthor of "The Science of 
Building." 4c 



FINE ARTS, etc. 
«,. PERSPECTIVE FOR BEGINNERS. Adapted lo Young 

StIideniS and Amateurs in Archileclute, Painling. &c. fly Gcokge Pyke. 3iI> 

40. GLASS STAINING, AND THE ART OF PAINTING 
ON GLASS. From the German of Di. Gessekt and Emanuel Otto 
Fkoubekc. With an Appendix on The Art or Enaublung. , . >;& 

69. MUSIC, A Rudimentary and Practical Treatise on. With 

numenjus Examplei. By Chables Child Spenceb a/6 

■■ Ml. Spencer bai manhalleil hi> infomation wjih much iltlll. apd yet irilh a timplidly Uul tnuit 
ncommend hii woiki la all who with la Ilioriiuihly utidcnUDd muric'—tfrtUf Timti. 

7,. PIANOFORTE, The Art of Playing the. With nunaerous 

Eiercisei and Lcuont. By Charles Child Spencer , . . .1/6 

69.71. MUSIC, AND THE PIANOFORTE. One Vol Half-bound. 5/0 
,81. PAINTING POPULARLY EXPLAINED. By Thowas 

John Gullick. Pninler. and JoHjr TlMBS, F.S.A. Indoding Fresco, Oil. 
Mosaic, Water Colour. Waler-Glass, Tempera, Encauitic. Miniature, Painting 
00 IvoiT, Vellum, Pottery, Enamel. Glass, Ac. Fifth Edition , , . s;o£ 
*.• Adi^ltd ai a Priit tcti It Saulk Ktniinglem. 

,86. A GRAMMAR OF COLOURING. Applied to Decorative 
painting and Ihe Arts. By George Field. New Edition, revised and 
enlarged by Ellis A. Davidcok. Wiih Coloured Plates .... j/oj 
"Thel>oali ii a ni«t UHr>i[ renml of Ibt propeniei of piEmeou."— Amliitfr. 

^ A DICTIONARY OF PAINTERS, AND HANDBOOK 

FOR f-tCTURE AMA TEUSS; being a Guide for Visitors lo Public and 
Pilrate Picture Galleries, and for Ari-Siudenls. including Glossary of Temii, 
Sketch of Principal Schools ol Paialiag, Ac. By Philippb Oakyl, B.A. . a/fr: 
" Coasidcrini iU •nail compau, ruUy wtminhte. We conlistlT recommcBd Ihe book,"— Aiiji^ir. 
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WEALE'S RUDIMENTARY SERIES. 
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rNDUSTRIAL AND USEFUL ARTS. 
33, BRICKS AND TILES, Rudimenlary Treatise on the 

Manufoctute of; conlBJning an Oultine of tliE frinuiples of Briirkmaking. 
By E. DOBSON, M.R.I. B.A. Additions by C. Tomunson, F.R.S. lllUii. 3/ot 
"The bcie haDdbook on thetubjecl. We on ufely recamaicml tl *■ a eckkI iniciiinenl.''— AmVu'ir 

67. CLOCKS AND WATCHES, AND BELLS, a Rudimentary 

Treatise on. By Sir Edmund Beckett. Ban. Q.C. Seven lb Edit ion. ,4/6 
•,* Tht abavi kandsomdy bound, clulh ioardi, 51. M, 
"The beu work on ihe luhjcct Dtolablj aiUnt. The lioliie 00 bells is undaubiedly Ihe be« _ 
the laBjuige.-— i*; (•■«niv. -Tbt only modem Itenliie on cI«k-iD.king."—^an.(ofTBi/7ninM/. 

%l*: CONSTRUCTION OF DOOR LOCKS. From the Papers 
of A. C. HoBBs. Edited by Chakles Tomunson, F.R.S. With a Note 
upon Iron Safes by Robert Mai-let. lllusiralcd a/S 

i6a. THE BRASS FOUNDER'S MANUAL: Instructions for 

Modelling. Padero Making, Moulding, Turning. Sc. By W. Graham. . s, 
aos, THE ART OF LETTER PAINTING MADE EASY. 

By Tames Greig BadeNOch. Wiih la full-pafie Engravings ol Examples . i/fi 

>,S. THE GOLDSMITH'S HANDBOOK, containing full In- 
5truc(ionsin iheArlof Alloying, Melling, Reducing, ColoUIinB,Coll^ctil^g and 
Refining. The processes of Manipulation, Recovery of Waste, Chemical and 
Physical Properties of Gold ; Solders, Enamels and other useful Rules and 
Recipes, 4c. By Geobgb E. Gee. Third Edition, considerably enlarged . 3, 

"A uindard book, wh^rfei-'iSl are to be i^hout, "— "w/rrnfc/Wi/B/lw***-. 

MS. THE SILVERSMITH'S HANDBOOK, on the same plan 

as Ihe above. By Georue E. Gee. Second Edition. Revised . . 3/0} 
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,49. THE HALL-MARKING OF JE WELLER Y. Compris- 
ing BD account of all the different Assay Towns of the United Kingdom 1 with 
the Sinmps al present employed ; also the Laws relating to the Standards and 
Hall-Marlis al the varions Assay Ofifiees. By George E. Gee . . . 3/0$ 

"DnlsiiiorouEhly with its bubjeclfroni a manulaclurer'tand dealer'lpoLnl of view."— ^^wr/Arr. 

*' A valuable and trmlworihy guide."— £*i^ffl.t Mtekanii, 

ai4. COACH-BUILDING : A Practical Treatise, Historical and 

Descriptive, By JAMES W. BuHGEBS. With 57 Illustrations . . , a/6[ 

635. PRACTICAL ORGAN BUILDING. By W. E. Dickson, 

M.A.. Precentor of Ely Cathedral. Second Edition, Revised, with Additions. a/6t 
"The jmateur builder will fird m ibis book all thai it necetsary 10 eoable him perwnallyio eon 
ttncl a perFecI organ with hit own haadt."—^catffi>i)'. 

a6a. THE ART OF BOOt'aND SHOEMAKING, including 

MeRSUteniEDt. Last-Riting.Culling-out, Closing and Making ; with a Descrip- 
tion of the most Approved Machinery employ^. By John Bedford Leno, 
litor of" St. Crispiu" and "The Bool and Shoemaker." Withn 
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- ileariieii by far [he best work *ver written on the sub)eel. The cl , .. 

which ihewi baw wute nuy be pieveaied, wdl save Glly limei the priire ni the '\ioo't."—Strlliik Ltalh—. 

,63. MECHANICAL DENTISTR Y: A Practical Treatise on the 

Constnictlon of the Various Kinds of Artificial Dentures, comprising also 
Useful Formulee, Tables and Receipts tor Gold Plate, Clasps, Solders, &c. 
By Charles Hunter. Third Edition, revised, with additions . . , ,3/ot 

J70. WOOD ENGRAVING: A Practical and Easy Introduction 

to the Study of Ihe Art. By W. N. BROWN 1/6 
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IVEALES RUDIMENTARY SERIES. 



MISCELLANEOUS VOLUMES. 
36, A DICTIONARY OF TERMS used in ARCHITECTURE, 

BUILDING. ENGINEERING, MINING. METALLURGY, ARCHj€- 
OLOGY. til EINB ARTS, fr*. By John WeaLE. Si«lh Edition. 
Edited by RoBT. Hunt, F.B.S., Keeper of Mining Records, Editor o( 

'■ Ure's Dieiionary." Numeroui llluilnUionB .; 

*,' Tktaiovi, sIroHgfy temiid ift clelk ieardi. prist 61, 



'-TheibwIulBJiccuncyorairiirkarihiiGhanctcraoantTbtijiidgedorinercMeiitivecoiuultsitiaa 

" Tliereii no need now tu speak arihsiicelkace of ihii work: it received the ipprcnl of Ihe con- 
mumiy long igo. Edited now by Mr Robert Hunt, ind publiilied in a ctieip. handy loim. it will be ol 

50. THE LA W OF CONTRA CTS FOR WORKS AND 

SBRflCES. By David Gihbons. Fourth Edition, with Appendix ol 

,. Saiates by T. F. UtilBv, Solicitor, Cloth boards . . . . , . j-S 

V A very coinpcQdiom, full And intellifihle digest of the working lad TetultiD( theUw. in regard ld 

"This «hai»Iive inanual il wrillen in I cleu, lene. and pleaunt ilyle. and U JuH the work (« ' 

,„. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 

B.A., M.D. Intended as a Family Guide In all cases of Accident and Emei- 

Kency. Third Edition, carefully revised a/o 

" The author hai. we think, perfornied a uaeTul lervlce hy placing It the diiimil of IboK liluated. 

f*«^adal knovledge and iccuricjr have been well lecondtd by the ability 10 eipreu hinuElf in aidinuy 
uatsclmical language.''— ^nA/ic Hiallk. 

„a.<- MANAGEMENT OF HEALTH. A Manual of Home 

■nd Personal Hygiene. By the Rev. James BiVIBD, B,A i/o 

*■ II il wondeirnily reliable, il ll wriueo with eicellent OM. and there a ipilmetion cr(«rded iolO 
♦irtry page." — EitgUth MrcAaitK, 

,30. LOGIC, Pure and Applied. ByS. H. Em.mens. Third Edition ,/6 



,54. GENERAL HINTS TO EMIGRANTS. Containing No- 
tices of the various Fields for Emigration. With Hints on Preparation for 
Emigrating. Outfits, 4c,, Useful Recipes, Map of the World. Sc. . . a/o 

,5, THE EMIGRANT'S GUIDE TO NATAL. By Rodert 

James Mann. F.R.A.S., F.M.S. Second Edition, revised. Mop . . s/o 

,„, HANDBOOK OF FIELD FORTIFICATION. By Major \ 

W. W. Knollvs. F.R.G.S. With 163 Woodcuts 3/ot i 

dear bstincu stylo, all the infotaatioo likely to be pncticalJy %ujtia\." —CJvtinhtn a/ CtmmtrtB 

104. THE HOUSE MANAGER: BeingaGuide to Housekecp- 

InF, PrAclit^ Cookery, Pickling and Preser»ing, Household Work, Dolrv 
Man*geineQt, Ihe Table and Dessert, Cellarage of Wines, HomF-brewing aod 
Wine-making, the Boudoir and Dressing-room, Travelling, Stable Economy, 
Gardening Operations, fte. By As Old Hou&EKeeFER .... 3/6I 

■> well ai labour to ibe b«d."—7»*it £W/. 

"Quite an Encvcl^pwliaof d»me«ie mallert. We have been greatly pleaied wiih the ntaUew 
aadluwdityoftHee.planatoryd. ■ ■■ ' — ■ 



u 1 HOUSE BOOK(The). Comprising: I. The HouseManagbr. 

■ ' ByanOLOHousEKEEPM. 11. Dokestic Medicine. ByRAUHGooDrKG, 
[ M.D. HI. Manaochent or Hkalth. By Jakes BrttRD. InOneVot., 
I tiroDgly half-bound 6/0 

^ Tilt '.iaditMalkaiUktuvoli. may ttiMdUrmitljhi^'d'Ibd.vilnt. 
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